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;i/^E >©^D-E-^ - iz SV40 © tergeTmm&MftmtLTftlBL U;F7>Xyi-^ 
* -7 X fc£ fcUFfr £ fltfb £ ft fc AT-1 IMS & [Science, 239; 

1029-1038 (1988)] Q bfrbfc**^ in vivo iZ^T 5 tUm^f^T Sfc«> N 

«l*t^«ffl!IS IZ MyoD §#At5i: #teS5«BJiS £ c £fr £ « £ ft £ o <z ft 
[Cell Struc. &Func, 21: 101-110 (1996)], iW>«-e0»j{^^nt^*^o 

[Nature Biotechnology, 17, 139-142 (1999)] 0 

^[Science, 264, 98-101 (1994)L b^L&#?> s -©^&T^*CD;Mtu,ig«^ ' 

~^mm. ™ov a imm^mmx^^^tffm^tix^uscien Ce> 28A, 143- 

147 (1999); Science, 284, 1168-1170 (1999)] 0 Y^7«ftOttt*f>K» 
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bfe«fr ^ foWmm&ftfcffim-? % S Z tifi^B^tltcU. Clinical Investigation, 
103. 10-18 (1999)] 0 gEffi^,l±a#g#*»e,#ffi|^^m^UT^ in vitro «fc 

RTf£fc:& 3 d h bTV^SQ. Clinical Investigation, 103, 591-592 (1999)] Q bfr b 

&#e>s Mfg^&s ^^^^®#M^^W^bfc^MSS©-^^i5«^^ 

^"fb^^^S^^tCOV^Tti^^^-C^^ofeQ. Clinical Investigation, 103, 591-592 
(1999)] c 

£*#f£fi3fe©#ll]JIS£fc:£ N GFP(Green Fluorescent Protein) ^^^f^ U h D ^-f 
^^bli#T§§^<btg(Purulipotent)^^ofe^mT$)-5C: fc£J|^ffl bfeo £ 

< N DMSO (dimethyl sulfoxide) & M®^VA DNA ©flB^ ^MkMCDHk-^-lZ 

£-ot&, mm® (stochastic) iz^ffiMM, mmmm^xxf^mmmcD^mz^t 
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Mmm^^ij-c^^^t^m^^izLtzo stzwrnm (stochastic) &#-fb#\ t&m 

jK«^©^b£»JT t 3 d £ & B^ffi bfeo 
Ttefc>^ #$gRJlfciJilT<Z) (1) ~ (9 6) £^#tt" £&<£>T& &o v 

(2) 4>&< ^^MM^JJiM^ 

5±is (i) iatg©«o 

( 3 ) ^s5«asa©^^^<bii#^ns^^s5#*Bifla-eS) s.±ih ( i ) ib«©«o 

( 4 ) ibffiffl&<Dfrizfr4hmm£tizit\ffifftmfflm"e$>z±tv ( i ) f3*ss©«o 

(5) 'bgW3fflf&£.fr<b-r&mjj&m-t2>. ±ib (i) ib«©« 0 

(6) ^ISl5|«3^bT£f^£1f-f £s ±B3 (1) Ri©«o 

(7) fitfiaillfilO^TfeS. ±s3 (1) IB«od«o 

(8) \ IZSLmm&t K 7y h:fc«fcTJ^£;*fre>$ifc£ft£%©T?&5 N ±13 (7) 
i3«©« 0 

(9) ^^^#M^#«BMSC (FERM BP-7043) ±HB (1) 

gB*B©*fflflS«, 

(10) &6#DNA©j^^;Wb&c<fc D/C^«fc^b TZ>m±s ±13 
( 1 ) S3fg©!fflJ3&o . 7 

(11) ^fe^DNACDJK^^Mb^s 7^^— £\ 5 -Tlf>'^-^>^ e fct5v 

^^;i/^;i/^^^r>--K (dmso) & tbm.\£nz>'3>i3i< t & 1 at £ s * © 

±13 (1 0) H3«i<D«o 

(12) ^^-7— ib^js-^ ii3«T^^ti-5T^ yigiam^-r s^*^ 

7-HfT-&^ ±13 (1 1) IB«6®«o 

( 1 3 ). S&W«M^t^IUt^l>B?-i: «t D ^«©^bftM£M£ft 
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a±ta ( i) sal 

(i4) mM^tmm^mm^mMvxi^m^v-^ vtu > s mm^, 
^ ±i3 (13) mmoMMo 

'No^ifljyisfts, ±13 (i) §3«©*o 
(is) ^(D^m^$m\z^x^mmm^(D^i^zm < v 

fc£«r«fc-rs N ±§3 (i 5) mmvMMo 

(i7) h-^-f >^ik^Mm^mmm^ (pdgf) -e&s. ±ga a 4) 
a (i'6) tzMoimmo 

(is) pdgf ^ia^j#^ 3^5 xm^ti^ * j mm**-** pdgf t?& 

£n ±13 (17) I3«©tto 

(19) If^7^D^^>-e^, ±S3 (1 4) £fc|± (16) 13«© 

(2 0) ^^>*»^y^>K^*^ ±13 (14) SfeH: (1 6).fB«CDjBUfio 

(2 1) ^^H^^\ Nkx2.5/Csx s GATA4 N MEF-2A, MEF-2B N MEF-2C, MEF- 

2D, dHAND N eHAND, TEF-1. TEF-3 * JiVTEF-S ^ S ^ ^attttS *©Tf 

fe^s ±13 (1 4) ^fett (1 6) IB«©*o 

(2 2) Nkx2.5/Csx^ia^S-^9TS^n§T^ y^|2^j^W-r§ Nkx2.5/CsxT' 
±13 (2 1) I3*sCD,« 0 

(2 3) GATA4 iflKaiW 1 1 7 ^ ^ KIBBI*** -5 GATA4 * s 

±13 ( 2 1 ) IBtgcDlfflJ^o 

(24) MEF-2A ^W(J#-t 1 3 $ ^KiE^J^f * MEF-2A 

±i3 ( 2 1 ) tmcommo 

(25) MEF-2B ^W-J#^ 1 5 TS$h575 ^RE*!**** MEF-2B Tfft « N 
±13 ( 2 1 ) f3f&©«o 

(2 6) MEF-2C ^IH^!J#^ 1 7 "«i*ft5 7 ^ ./ mm*** 3 MEF-2C S s 
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_hsa (21) mmommo 

(2 7) mef-2d &mmm-% i 9-cmistiz-7$;ffi§in&mTZMEF-2D-e%>^ 
±sb ( 2 i > mmommo 

(28) dHAND fimzmn 2 l^mznzr * swm&i&mTz <ihand -e$>z s 
±13 (21) mmoMMo 

(2 9) eHAND^WJ#-^2 3 T*m$tlZ>~7 ^ J W®mitM?% eHAND 
±13 ( 2 1 ) f3*j©|fflfl£ 0 

(3 0) TEF-l^WJ#-^2 5T^^ns.^^y^g22?!]^WrSTEF-n?$)S N 
±13 (21) fB*4©|fflflSo 

(3i) tef-3 ^ib^j«2 i^m.^n^-r^jmrnm^r^ tef-3. 

±13 ( 2 1 ) I3«CD*fflj§£ 0 

(3 2) TEF-5 #|5#I#-^ 2 9 T3l<*ft£ 7- * y ^IB^J^^I" -5 TEF-5 Tafe £ N 
±13 (21) I3*©*fflJ3So 

(33) (fgf-2) ^ «t ^MiA©M«ij$ti§, 

±13 ( 1 ) VdMo^mMo 

(34) FGF-2 #W(J#-% 7^fe(i8 mmcDT * J mtM^tt 3 FGF-2 
±13 (3 3) l31i©*o 

(3 6) ^fe#:DNA©^^;Hb^J^P\ 5^^^^— Hr\ 5 -Tlf £LF 

dmso ?> e^ans^a < h % i ai? » s - 1 zmmt-rz, ±m ( 3 5 ) 

(3 7) T^^-Hftf, IH^J^lfBifiCDT^^KiB^I-e^^ns^^^-.-e 
T&S, ±13 (3 6) tmcDX&o 

(3 8) ^©«^fI^-e^^ibTv^H^^fflv^§^i:s^h■r^s #n 
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£k ±13 (3 8) f3«CD#&o 

(40) mm<Dfomft&mmz&^x>bi&mm^(Dftfcizm < ^ ^ § 

^£#^£ir<5, ±IB (4 0) IBfscD^&o 

(4 2) h*4>1fi, PDGFT"&3, ±13 (3 9) gfcfcfc (4 1) K*©#8c. 

(43) pdgf ®mm^ 3tfc(i5 13m© t- y wmwx-g&tiz pdgf & 

±83 (4 2) f3«i©^^o 
(4 4) »f^7^D*^?>-e»5^ ±13 (3 9) 3-fcfci 04 1) f3«© 

(45) £*S>#U*y>f >gft-c&S. ±f3 (39) gfcfcfc (41) |B*©^fe 0 

(46) fe^H^#\ Nkx2.5/Csx N GATA4, MEF-2A, MEF-2B S MEF-2C N MEF- 
2D S dHAND, eHAND, TEF-1 N TEF-3 £ TEF-5 £> & SSffr £$Ifcm£'J>& < 
Hlt^^^Mt^ ±13 (3 9) *fcfci (4 1) gBttO^&o 

(4 7) Nkx2.5/Csx^\ E^J«9T?**nST^yKiE^**t-SNkx2.5/Csx 
±13 (4 6) S3«©2r& 0 

(48) GATA4# X lt?a*nST^>'KiB5U*W-rSGATA4-eftS N 
±13 (4 6).ia*CD#&o 

(49) MEF-2A*S N IE*Wf 1 3t?^^tlS7^y^iB^JS^1-SMEF-2AT?fe 
5> ±H3 (4 6) l3«©^o, 

(5 0) MEF-2B# N IE?iJ#^l 5T^nS7$yKS3?lJ$Wt- SMEF-2B7?* 
3 s ±13 (4 6) SB«©#$£ 0 

(5 1) MEF-2C#\ IB^J##1 7T^^tl§T^y^ia?iJSWrSMEF-2CT'fe 
Ss ±13 (4 6) fBSB©^o 

(52) MEF-2D # N |2^iJ#-^ 1 9 Tr^n^T 7 $ /I£I2?iJ§^T-5 MEF-2D 
£n ±13 (4 6) I3«2©^ 0 

(5 3) dHAND#, IB^J#-^2lT^^fl^7-^y^|B^§*1-i)dHANDT^^. 



±13 (46) gB«CD^r^co 

(54) eHAND ifi s 2 3 T^n^ ^ J mSEWtm-rZ eHAND 5n 

±13 ( 4 6 ) I3*6©73 & 0 

(5 5) TEF-l*s N ia^0#-^2 5T°m£tl2>7*;m%m*mT%TEF-lT*&2>, 
±83 (4 6) IBfficD^^o 

(5 6) TEF-3fr\ K*l«2 7 fH^nS 7* =• J Wm\tt* 3 TEF-3 Tffc 3 N 
±13 ( 4 6 ) fBtt©^^o 

(57) TEF-5 fr\ IH^#^2 9 ti^^§7^ J TEF-5 -cfe*, 

±§3 (46) I3*2©^& 0 

(5 8) ^^DNA©^^;Wb^J^^«^^UT^-r^»ci±^#^t-§ 

(5 9) ^f*DNA©^^;Wb^J^\ 5=^^^-- fe\ 5 -Tlf S'^^iJ.fctf 
DMSOfrP,ft S pip^atttlS/J> 3 5:< fcfc ±13 (5 8) 13*©i^®^ 

(60) ^^5-^ds N IH»^lS3«i©T^yKraT^^^§^^^-^ 
±H3 (5 9) tmoi^ffiBf&Mo 

(61) ^M©>«^fW-e^bT^SH^^^ii^i: br^wr-s^ss^ 



±13 (61) %ffi<Z»t\ffiMfm\o ' 

(6 3) ^^'M^mm^^X'mmm^cD^tizmKm^^mm^tL 

(6 4) ^JIE©/&l«$g£^ 

§a^^it^ ±13 (6 3) f3«5©^ISff^iJ 0 

(6 5) h*^>#\ PDGF ±13 (6 2) Sfefefc (6 4) gB*0/foffi 
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(6 6) PDGF*qE3?iJ#^3Sfctt5IB*07 5y'ttiB3?!l«*ixS, ±13(6 5) 
(6 7) &m&¥tfi7 4 7u*im,i' 1 bz > ±f3 (6 2) Sfcfcfc (64) |B«® 

(68) If* SVtfU^-f ±13 (62) (6 4 ) 33«©^« 

(69) <&WmT&, Nkx2.5/Csx s GATA4 S MEF-2A, MEF-2B S MEF-2C, MEF- 
2D. dHAND, eHAND, TEF-1, TEF-3 &£VTBP^ tttttl^ ±S3 

(6 2) g;^tt (6 4) tmcD&mzmmo 

(70) Nkx2.5/Csx ifi, |E?iJ#^ 9 S3«©T ^ y mMmT~mZtlZ> Nkx2.5/Csx T 
±13 (6 9) tjffl&ibffiBf&ftU 

(7 1) GATA4fr\ iB^]#-^l lIB«©T5yKia?UT^$nSGATA4-efeS N 
±SB (69) fBf&<D;MSs£glJ 0 

(72) MEF-2A # N IE?!j#^ 1 3 I3«© 7 S y Hl£?!j X & $ tl Z> MEF-2A T % S . 
±13 (69) %&m<D'bffil&f£fflo 

(73) MEF-2B # x IE?!j#^ 1 5 I3«©^ * y ^IE^T"^^n-?> MEF-2B T*& 3, 
±13 ( 6 9 ) IB«OiC^S^Jo 

(7 4) MEF-2C IE?ij#^ 1 7E*©7$ ^KiE'^J-e^nS MEF-2C T"&£, 

±§3 ( 6 9 ) mm<Dibwmmfflo 

(7.5) MEF-2D#, IE$Wf 1 9IBm©^^y^raTS^n^MEF-2DTfe3. 
±13 (69) IB»©i^jffi^^J 0 

(7 6) dHANDfr\ IE^iJ#^2 1 13«g©7- =; J M^jT^^tl^ dHAND 3 S 
±13 (69) I3«©jt^^^J 0 

(77) eHAND fr\ 2 3 13*^7- $ y ttia^JT ^^tLS eHAND S N 

±13 ( 6 9 ) 83ffi©ili^^^J 0 

(7 8) TEF-l#\ iB^IS-^2 5§Ba©^^y^iB^jT?^nSTEF-lT?fe'5 N 
±13 ( 6 9 ) EBitoMff^iJo 

(79) TEF-3 #\ @E?iJ#-i§ 2 7 S3«S5©7- ^ y ^lE^'JT^^n-S TEF-3 
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±13 (69) tzM(D>bmBf&m 0 

(80) TEF-5 fr\ BE?tf#^ 2 9 I3«<© T £■ J KiE^JT^^f n 5 TEF-5 T? & 5 N 
±13 ( 6 9 ) l3*©i^i5^SiJo 

(81) ±13 ( i ) ~ (3 4) <D\,yftifr im£.3d,m<Dfflm%m^zz£&ftwi£ 
(8 2) ±i3 (i) - (34) (Dh^nfrimiztm(Dmm%:m%)}&5r£T2>'bm, 
(83) iticft^afe^ii-ecgii^t^tsss^Sit^tfiA^n 

fc±I3 (1) ~ (3 4) ©^^n^P llltHB«©«§fflvV^C^^#i^h-r§, ft 

tz±m (i) - (34) &^?ntf>imz&m<Dfflm%m®mfr£\sT^mT&>tom 

(8 5) ±13 (1) ~ (3 4) ©^-rn^Ul^g3«©,«^^jl^bTffl^i» 

(86) ±i3 ( 8 5) &m(Dii&Tm$&ntzWt&m^z£.t%ftm£?z\ t 

(8 7) ±13 (1) ~ (3 4) cD^-ftifr lif tcI3f4©«£ffli^;r 
(88) ±13(1) ~ (3 4) <D\,v?tifr 1 Ili;:I3i&©«£ffl^S<Z 

(8 9) ±13 ( i) ~ o 4) ©i^-fna* i mzt'ZMcDmm%m^z£%mmb 
oo) ±§3 (i) ~ ( 3 4) (D^-rtifr im.\z.mm<DmM^m^^^h^mw,b 

(9 1) ±13 (1) ~ (3 4) ©^ftl^P lll(lf3i5©«(3^D^^— 4f^^iji 
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tf-e&£±H3 (9 1) fBffiCD^o 
(9 3) TD^7-lf^l^5u^;J:D, ^ ?E-fb£^fc±IB ( 1 ) - ( 3 4 ) 

(9 4) tP^7-W, IE*l#-^3 li3«T^£ft3T* /glB^j^rs^n 
^ ^-Hf t?afe5±fB (93) fB«O;M^a^^ 0 

(95) ±ib (i) ~ (34) <D^-rtifrimk.&m<Dmm&^A,temm±mo 

(9 6) ±13 (9 5) 3B«©^*±^£M^££fc£^«fc-r:3 N ±13(1)13*8 

±^mmmizmm^n^mX^nim^^tif^^ s S. E. Haynesworthetal. 
Bone, 13, 81 (1992)fcf3f&£ftfe#&fc:S-3 ~5 CI ffiX* £ 3 o 

fcfct i0ml~20ml©#MM^HS^It-^o #M^»|-£lfcD^U io ^SEE5a±ifii-r 
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£o BW§bfc#§tfS£ 1,000 xg©fS^«ft3«fc D#Mfl&£[IIiKbfc^ ^#H,W 

§ PBS (Phosphate Buffered Saline) Tiftff-f § o ^ >y r £ 2 Ugi £) & b fc&x M# 
«MfflflS£ 10%© FBS (^fBfovff) ^tPa-MEM(a-modifiedMEM) N DMEM 
(Dulbecco's modified MEM)£> £ IMDM (Isocove's modified Dulbecco's medium)^©|ffl 

l!Si»ffltgrtjlc: WS&ffi£ 5 £ h £ «fc D #M«M£?# ^^fl5 0 

&tlt£&kLELfegtlte\,^ M. F. Pittengeretal. Science, 284, 143 
(1999)CCia«S^tlfe^^(3S-^ ^mmmm^m 1.073g/ml © pereoll fcfijf bfc& N 

■1,100 x g 30^p B ^;^gf br#@cD«§nii{xi-§ch(cJ: !) JjMrr 5 £ 

M#fim^{3 10XPBS ^^PX.T 9/10 (Z#3^bfe pereoll ^(SJ^MJOX 

Tfl^rbfef^tz, 20,000 xg-e '30 ^^^«IU i.075~i.oeo ©M^^miR-r 

±13^^(3^ d to bfeM;c»^©^bfg^wr^#Mm^^tf#ts* 

S^rtJtts 96^otg*ru-hcD#^^ i*fflfla©^*s^A^ns<t^K:#«RbTs 1 
«fi3fe©^D->^^|iMbfe^ WT{3iB«bfe^S5#fflJ8a^©^bt6*^-rs 

Jfitfltiat5^D-i/ft»iRt5cj : c: ( tf, N »^)K«liB-s©^flit6S^rt-*«««l 

£ GFP (Green Fluorescent Protein) & if© U jtf— ^ — jUs^Sffi > ■ 

— (single cell marking) ^fto ZhlZ&ty M^i f -£ <Z t &"C § § o 

^Sj|#(l-ft*bT^^^§7Mt^TT^SfeltP^bfe^ *M#©i^£Mt^ 
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FBS (^fl&f?JfiL:?g) ^^tfa-MEM, DMEM N S ^(i IMDM ^CD»±&#ffligt« 
1.5ml fc&a^fcas* bfeflL r±I^©«^^:M#cDM5lg0fl!l©«^M uatfo 

¥fi£ 1 2 ^ 2 ft 2 2 Bft^Til^^#X^^p^^x^x^^JW^m (B*@ 
^M*0< fcfffJJiClTg 1#3-^) £ FERMBP-7043 <h bT^fE^tlTV^ •§<> 

tbtm^ zmmt ut(t affirm sihjk, %mmj£ 19%) 

©«*©«lfla**ffi«fflb*ffl^ S ifctfr g «f a b < ©ifiras 5-20% 

fS#iR b t if b v ^§tm izmm -r&zt-c g^iz mrtmrn-r sct^t^ 
^ (3) ^®»^oMi§it§fiij§^ c ttgfi«^^ fbU;)&i 
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ftfcEV^fc £ «fc^ 0 DNA <£>jft^ UTttx DNA cfiCD GpC |g 

i>^^> (WT5-aza-C ilB^f) n DMSO (dimethyl sulfoxide) fcifjFfcfcffjftSo r 
Ult IB^[]#-^ 1 fa«S© T ^ y KIB^J 3 7* ? 7 -Hf [Nature, 
397, 579-583 (1999)]% ft 5 0 DNA ©fl^ «fc -S^bll^CD a 

3mmol/l £ 10mmol/l ©Rg©$£jgfc& 5 «fc -*> }C 5-aza-C ^iMfflflg^CD^HbtB^eW 

3 o mm £ Sit § a t t? 5-aza-c £ (^^ u £ £ t 2 ~ 3 MBSitii-r 5ch X-^m 
«A©^ci<a^j:bTit b£^>, tf**x fe^g^fj; 

^'Mfflsa^©^b^i£Mt"s*oT*n«v>^>&s-9->f h*>r «t^ 0 

^fitl^tt, 10~40ng/ml ©Jfil/MK&^il^BH^ (Wfx PDGF ^BgfB-r^o ) > 
il£ft3&cW^£b<ffl^£>ft&o 

Ts FGF-2 hB£f3T£o ) ^ mtmfcte, iE^J#^7£fctt8^£ft£FGF-2& 
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it-r & ci ^ § s o 

fefS^ilbTit ^*§yiffc^H^Nkx2.5/Csx (|E?'J#-^ 9 : 7U1 

IB^Js M&m^r 10 : J^^IS^fJ) N GATA 77; 'J -tl-fS Zinc finger §^^H^ 
GATA4 (iB^J## 11 : TKSW&M&U @2#I#-^ .12 : i&^IH^J) . myocyte enhancer 
factor-2(MEF-2)7 T^V -tStSfilS? MEF-2A (SB#J#-f 13 : T ^ y S?IB?!k 

14 : ^Sia^J) s MEF-2B (IH^iJ#^ 15 r 7 * y ItlE^J, IE#I#^ 16 : 
SiH^J) . MEF-2C 17 : T * J WM?k WFm^ 18 : J£SIE#J) t MEF-2D 

(IE^J#-^ 19 : T X J &IE5!k ia^'J#-§- 20 : i»|E?!j) „ basic helix loop helix W&%> 

m^izm t & cihand (ib?ijh-5§ 21 : t x ; mmvu ia?>j#-*f 22 : m&mn) t eHAND 
(ib^j#-^ 23 : t x j mun, ib^js-^- 24 : ^sia^ij) N tea-dna m&mm^m^ 

7 7^'J-tIt§ TEF-1 (ia^J#-^ 25 : T ; ^ mWffik I3^!]#-^ 26 : J»IE?!J) N 
TEF-3 (m&m^ 27 : T X J IglE^lk IE^J#^ 28 : ^SIE^'J) t TEF-5 (IE?iJ#^§ 

29 : t * j mm&u 30 : mmm) te¥%&i?z>zt&T-%& 0 

u dna &fm$ & zztiz^io >bmmm^(Dfrfc%mmg ^z^t 
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&TtemTm&T*mzn&>bffiM%&^<Dfr'(b%:mm'? zm^ (vat, 

^j^^bs ;m.mmzm-3%mBfisfc dna -ru—y-^m^xm^w^m-r 
si^ib^©*^ % a t &x s & o 

MtLX m^zz Zo 

^(Endocardial endothelial cell), ^^>a >jfiBJi& (Cushion cell) s <to^§J<toS5jjiBiJBS N 'frM 

/ 

'Mm^©:5Hbfg£wi-stt^ 

Immunol., 141(8) , 2797-2800 (1988)]&§M& FACS $£[Int. Immunol., 10(3) , 275-283 

(i998)] N ^fett^i5^jia^©^bt6^w^s#ejfflfla{c^w^»^©rp^-^ 
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(3, 7SifrM3si£}£ (mWl^HM^nM^. MEDICAL VIEW, 1993) £. <fc D 

M©^^u^|BJ^ < t&g#afc 3o bT3<^ 

1 s MEDICAL VIEW, 1 9 9 3) $>%>W±*.mWjffi&. t> Jundkins & (EI 

Ifeli^FTOfW fUff§— l s MEDICAL VIEW, 1993) Sfijffif 3 £ t&X £ Z> 0 
6 . foffiB&M 

^mcD^mmmmit. ^^DNA©j^^^;wb^j, ^M<D>cm^mnxm^ 

%>&i&mm^Mbm&g'&zz. £&"££%><> 
'bffifi-ikmmm^-tLxte, t*^^>, w&&^ ^i^^t-s 
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ftflO&fclfciU 10-40ng/ml O PDGF ft ^Sfelf 5i fc^g 5 e PDGF £ Ull 

fe?i?i:lttl 3^P<^-5j?y ^Mfe^B^ Nkx2.5/Csx (iE?!JS-^9: T^gg 
W&k IB^'JS^- 10 : jfi2£IB?!l) GATA 7? ^ U -fcjg-rs Zinc finger g^fc^H^ 
GATA4 (lE^'JH^ 11 : ^ y^lB^'Js IE»^ 12 : J&^IB^J) , myocyte enhancer 
factor-2(MEF-2)7 7* ^ U — ICSt" MEF-2A (iE^J#^ 13 : T 5 J 

m&m-% 14 : m&mm . mef-2b (mm^r 15 : T^snmm, m&m^ 16 : m. 

SIE?'J) s MEF-2C (|E?0#-5f 17 : 7^ y g||E?iJ s IB^JH^ 18 : JMIE?!J) i: MEF-2D 

(IH^'J#^ 19 : J IgIE?!k Wtm^ 20 : i^lE^J) . basic helix loop helix 
S^tdg-T S dHAND (IS^iJ#^- 21.: 7 =■ J g£IE?!k IB^'JH^ 22 : JgSIE^J) £ eHAND 

(mm-^ 23:7$. smmw, 24 : i&mm) s tea-dna m-smmwrn^ 

7 7^'J-l:«t5 TEF-l (|E^J#^ 25 : 7$.;mffl&k IE?U#-^ 26 : igMB?!l) s 
TEF-3 (IE^'J#-t 27 : 7 =; J ^IB^Js IE?(J#^ 28 : mSIE^'J) £ TEF-5 (§E?iJ#-5f 
29 : ygglE^'Js lE^J#-^30 : m&mW ft § £ § 3<> 

( 1 ) «l£^££^^3<M^gO 
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£-r\ ^m^-itmmm^-cDMi^ dna $?#\ fesw^sc dna&<w;v;*^ 

F T 5 ® S W ^M^T" § 3 ^fflJ^-e $> ftfcf v > * 5 4) © <fe ffi v ^ s i: #T § 

3o $lx.fc£t hSiiS*©HEK293iB^ T «> * S&lf ^«BSS NIH3T3 & iffeffl^ 8 d 
©iHoii HIV ;i/^.E&^© gag x pol, env N vpr, vpu^ vif N tat N rev s nef&£r©^S 

Ss r^-V <i7-f;i/^^# — ®S^H:7r>' >W eia n eib &£r©§fi!S N 

T^V Bt#.«i7>f ;i/^©m^T(± Rep(p5,pl9,p40\ VpCCap^^-CDMaK^ffi^ S d 
^ ^ ; U ^ ^ ^ ^ - 7° ^ ^ ^ F ^ b T « ± IB ^ ^ - ^ > ^' Iffl ^ 43 V ^ T ilim ^ ^7 

mmmx^w^x^ & £ra y p — * — ^ ^ u t \ > & % © &m v > ^ n a „ 

^-r;i/^^<^^ — h' £ UT£ MFG [Proc. Natl. Acad. Sci. USA, 92, 6733- 
6737 (1995)] s pBabePuro [Nucleic Acids Research, 18, 3587-3596 (1990)] , LL-CG S CL-CG^ 
CS-CG^ CLG Qoumal of Virology, 72, 8150-8157 (1998)1 pAdexl [Nucleic Acids Res., 23, 
3816-3821 (1995)]#^lMi,n^o 

fr'T'^s #'Jx.fc£> -tM h^^fDr>>r;u^ (h h CMV) CD IE(iminediate early) ?tfe^O 
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Hip. 2-227075] . I) #7 x £ J/ a [Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)] 
SSJ^^J^SSig-rS^il^^S [Nature Genet., 8, 42 (1994)] 0 mfc^?SlR&IJ £ ffi I v£ 

& m t u r & s m ^ a m m c « v > & »j t- & n « ^ ^ & s * © -e & ^ ^ & a t & t§ 
§o ^j^^s ssszk^ h u h u ^Atmmiutcom^^<om 

mm*, m^it, mm^mm^mm^^^mmmmmmmt^xmm-t^^t^x^ 

rjvm&m^xmpft&fc&^T&fi&mtPm^bti&o 
± $ b & Mm x. ^ ^ - &i£Bm ft -e i^mm^©^ bt 1 & * -r s # 

(2) ®sKs^^i:-rs^m^ij 
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§£DNAir#\ feS^&^ScDNA f-ftCDyu^— #—<DTWL£:m 

s«*n#gjji^ - & > mmM^t*—^ m.& l- & ^ aE,« ft (3 3* a -r s „ 

xj/iijb y (Escherichia) j N -fe^^T* ( Serratia ) jS, ZI >J ^ lj r> A 

( Corynebacterium ) jg N 7\s } ) A ( Brevibacterium ) Jjl| x is zl. — K^fr:} - ^ 

( Pseudomonas ) J| N ( Bacillus ) I, ^^P^^frUfrA ( Microbacterium ) 

jS^CJl-r&ifflMx £;W^P^"te;* ( Kluyveromyces ) Jl s y * D >f -fe * 
( Saccharomyces ) fl^ yV'lty ifDY'f -b^ ( Shizosaccharomyces ) j^x hU'H^yt? 

P > ( Trichosporon ) Jg s y — yt 5. -fe ^ ( Schwanniomyces ) M^^MT ^WM^M^d 

M&<^nJtl§T\ ^^bgl^H^©?!^ DNA ^fs^T £ steicrD ^e— 

/ 

^l^^-tltll #l*.fcfs pBTr P 2 s pBTacU P BTac2 ( ^-fftfc U > # 
— v'WW A*± J: D TfSflE) N pKK233-2 (Amersham Pharmacia Biotech ftSii) s pSE280 
(Invitrogen^tM) N pGEMEX-1 (Promega ftSi) n pQE-8 (QIAGEN £tM) x pKYPIO 
[^HBa 58-110600] „ pKYP200 [Agricultural Biological Chemistry, 48, 669 (1984)] „ 
pLSAl [Agric. Biol. Chem., 53, 277 (1989)] N pGELl [Proc. Natl. Acad. Sci. USA, 82, 4306 
(1985)] N pBluescript II SK(-) (Stratagene ^±Ss) > pGEX (Amersham Pharmacia Biotech 
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*±SQ.s pET-3 (NovagenttM) N ' pTerm2(USP4686191 N USP4939094 N USP5160735), 
pSupex N pUB110 N pTP5^ pC194 s pEG400 [J. Bacteriol., 172, 2392 (1990)1 ^S^li^l" 

■ %m^>?$-£lsXtes y^V-A^lS^jT-feS^^^ (Shine- 
Dalgarno) IB^Ih!!^ F > £(DM%&Mte&t& (#J;Lfcf 6-1 8 t£*) £Hlf5bfc 

fcOSJEV^ 5 b^ Q 

/D^E-^-tUd * T Ig^lT? g 3 © T & ft fc* ^ 3 & © "t! sfc> <fc 

V> 0 ^JX.(^ trp/P^-^- (Ptrp) x lac7*P^E— ^— ( P lac) N P L 7°O^E— * 
— , P R 7Dt-^- T7 TD^E — # — ^»7 7- ^^^fi^-r-2.7 0 D^E- 
^— s SPOl y'U^ — $>— s SP02 7'Dt-^- penP 7D^- ^ — ^*tf5ilJ: . 
tfTfSSo £fcP trp ^2ojS^J$-y-^^D ; E — * — (Ptrpx2) , tac 7°n^— ^ 
— s letl^D^E— [Gene, 44, 29 (1986) ] N lacT7 7U ^ — $ — <D X O VI XM&OlZ 

isft £ ft & 7° p ^ — * — m % m V>*3 £ # tr § § o 

a w <d & m * £ fsi ± £ # a c: -i: # -c t § o 
^woi^is^'ftisi^iH^©^^- dna (Dmmzi±m^mmmm±<&-f bfc&g 

-(^!jX.(^s Escherichia coli XL1-Blue s Escherichia coli XL2~Blue x Escherichia coli 
DHb Escherichia coli MCI 000 s Escherichia coli KY3276 N Escherichia coli W1485 s 
Escherichia coli JM109 X Escherichia coli HB101 X Escherichia coli No. 49., Escherichia coli 
W3 1 10 s Escherichia coli NY49 N Bacillus subtilis N Bacillus amyloliquefaciens N Brevibacterium 
ammoniagenes s Brevibacterium immariophilum ATCC14068 S Brevibacterium saccharolyticum 
ATCC14066 N Corynebacterium glutamicum ATCC13032 S Corynebacterium glutamicum 
ATCCMOe?^ Corynebacterium glutamicum ATCC13869 S Corynebacterium 
acetoacidophilum ATCC13870 S Microbacterium ammoniaphilum ATCC15354 S Pseudomonas 
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sp. D-OllO^fc&tf satft'^, 

(^M-fn^ffi^^Cl^^T^. £;i^><>A^;t>£/SV>3:73& [Proc. Natl. 

Acad. Sci. USA, 69, 2110 (1972)] , 7Db77^hS (#!SBg 63-248394) N £ fc'fci 
Gene, 17, 107 (1982)^ Molecular & General Genetics, 168, 111 (1979)^|Big©^^^^ 

iS^illS^btffli^l^Utt »^^-i:bts ^Jx.^ ye p 13 

(ATCC37H5) N - YEp24 (ATCC37051) N YCp50 (ATCC37419) N pHS19 s pHS15 ^ 

y n ^— * — tint ^s^t^jit § § * ©T" & nfcfi^ # & £ * ©-e * «fc < x 

#ij;t&\ PH05 7°n^E — N PGK./Dt-^- GAP7'D^-^- > ADH7*D^ 
— ^— , gall 70^ — # — x gal 10 70^ — ^ — s h-h^a y^gfiirD^-^ 

?t£$fflJ!Sfc.b"ttex ItyAD^X ■tl/b'i'X ( Saccharomyces cerevisiae ) N i/ 
V*"t?" y ^7 D 5, -fe ^ • 7fc° >^ ( Schizosaccharomyces pombe) N ^U-i-Y-^.P^.Hz^'^ 
^7^-^ ( Kluyveromyces lactis ) s h 'J ZJ^/jcP > • >^ ( Trichosporon pullulans ) N 

v-a-^ — ^"^Hz^, • T;i/tT»j7^, ( Schwanniomyces alluvius ) %> a 

mwkz-^z— (Dmx^^h b-rtix sisi3 dna §^A-r§^-efen«v>-rti 

fcJlV^^fcjPT?^ #ijx.fcf., bD^l/-i/ 3 >^ [Methods in Enzymol., 194, 

182 (1990)] „ X 7iU777 h& [Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)] s 
W. U J-t? A&D- Bacteriol., 153, 163 (1983) N Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)] 

pcDNAKlnvitrogen %±M\ pcDM8 (Invitrogen *±|4) N pAGE107 [^H^P 3-22979 ; 
Cytotechnology, 3, 133 (1990)] N pAS3-3 2-227075) N pCDM8 [Nature, 329, 840 

(1987)] N pcDNAI/Amp(Invitrogen *±®0 N pREP4(Invitrogen *±S0s pAGE103[J. Biochem., 
101,1307 (1987)] N P AGE210^f£#iJ^-f £&X~%& 0 

23 



$]X-&Yi7M h^±fDr>-f;i/7; (t hCMV) © IEGmmediate early)^^^® 
ro^S SV40 ©H]|7Dt- # — „ U h D^'OI/XOXD^E — ^ — . ^ 

^fS&tfSit^^So £fcs t h cmv© lE3t-fE^©3i>^>-9-— £Xd^— * 

iff^tthbTte. th(DMm-Z$>%i-?^^ (Namalwa) fflBflg N 
5 COS« s ~-X •^A7^-©aSSt'^5 CHO« s HBT5637 [^HBg 

63-299] ^£&(;f3£ h/^T^So 

ffl V ^ 5 7>*T # % 0»J X. £ N 3i y Z h n # — V — */ 3 [Cytotechnology, 3, 133 
(1990)] N >&5b;i/i">A?£ (#gfl¥ 2-227075) N 'J4?7x^>>3>a 
[Proc.Natl.Acad.Sci., USA, 84, 7413 (1987\ Virology, 52, 456 (1973)] ^£fl§l\5± 

#t§5 0 ^s^m^©^#*?<t^*tts 2-227075 ^&m$> S 

2-257891 ^|gt|B«^tlTV^^^^£(Z^pDT^T^^Cl^^T^ So 

3 y • ^9 *? — X, T • 3^:7 h U — " — J- ^;l/[Baculovirus Expression Vectors, A 
Laboratory Manual, W.H. Freeman and Company, New York (1992)]^ # 1/ > h ■ 7* D h 13 
— ;i/X • > • iEU^f-i^-— • A'^^Di;- irX;M > h 1-38(1987-1997) N 
Bio/Technology, 6, 47 (1988)^tdfB«6^ tltzfttelZ £ o Ts Z> Z £i$T° 

IP t>N ffi&fcjfcfe^X.^ ^ -^J;r>V^i D i>>f ;i/X ^:M*«i3±t#A L-T 

|^^^^^Tffll^tlS5t^2lA^^^-i:bT^ 0!l£fe£x P VL1392 S 
pVL1393 s pBlueBacIII ( t £> fcl Invitrogen ftJS£) If 3 C £ £ S 0 

7 • £ U7t;i/-A • X^ UT— • # >J^ Kni/X'- "W^XCAutographa 

californica nuclear polyhedrosis virus)^p 1 ^ £ <!. £l l§o 
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M^MSS&t UT(is Spodoptera frugiperda (£||3^fflflcT?rfc & Sf9 N Sf21 [Baculovirus 
Expression Vectors, A Laboratory ManuaL. W.H. Freeman and Company, New York, (1992)] x 
Trichoplusia ni_©|pm^ffl^T*$) 5 High 5 (Invitrogen |±M) 3££fl§V* S C tt^X l§o 

2-227075] N ij^7x^^>3 [Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)] 

Jt£ [Molecular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor 
Laboratory Press (1989)] IZ&ffig tlX ^ S^^tdip DT N 14^116^^ 
ii^^tf "5 So 

DNA -f £ fl£S*E&#£ig:ti&fc: ±£* U igii^ 4 1 fci&S&JfflflS^O^b £ £ 

®4Mb£g&£^#£§fi!B£Sjrt3 
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15~40°C#<fc^ Jg#B#HfcJu If 16 9^-7 HBrC&So ^SI^PH^ 3.0-9.0 

^>t>a, Ty^-rteZ^m^^xfioo 

m&m & i^m-r s £ ^ £ & . &g t j& u t ^ > ^ — -9- — i^mtiu u t * <t v ^ o 

V7°d^-/?-d-^^7^ htr^y^h* (iptg) tip rn^— 

*d;i^ (iaa) m^m^mm^x^^o 

ffl^tlT V> & RPMI1640 i-gife [The Journal of, the American Medical Association, 199, 519 

/ 

/ 

(1967)] s Eagle CO MEM t&tfe [Science, 122, 501 (1952)] „ y 13 E&gg MEM igife 

[Virology, 8, 396 (1959)] s 19 9 igiife [Proceeding of the Society for the Biological 
Medicine, 73, 1 (1950)] £ fcfct Ctl e>±&ifel3^fl&MJfilif b£tgift^£ffl ^ 3 £ 

ig^fciU iiHr pH6~8, 30~40°C, 5%C0 2 #^T^©^frT-e 1~7 BFs^f^o 

It* £u 0 
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ffl^ftTV^ TNM-FH igjfe (Pharmingen . Sf-900 II SFM igjft, (Life Technologies 

$t§K) s ExCell400 N ExCell405 (^fft$ JRH Biosciences %t$«) s Grace's Insect Medium 
[Grace, T.C.C., Nature, 195, 788 (1962)1 H4ffl^5ifctf"e§So 
igUfci:, jimpH6~7. 25~30°C#©^TT% l~5BSfr"5o 

Wtk. liSItJ:§« i^xf;v7 ^ J jl^Mdeae) - -fey t p— ^ diaion 

HPA-75 (Hg-fb^*±M) iU^>^^fe^^>M^OYh^77^-^ S- 
Sepharose FF(Amersham Pharmacia Biotech ^±M)^© l':i< ? > ; £ffll > >7cli§f' ^">^^^7 D 
Vh^77>f- ?£ N 7*^770-7,, 7i-J^7 7P-7^0U^>Sffl^fe 

s fe . inai tmjss ft ^ ^ b -t sssi b & i§£r&. « & hhr^^ b s 
nnRbfe^ses^^^^M^s^si-eRT^b-rso. 
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^©^(CUTi&fi^ftSSefl^ LT\ 0"J;Lk£. 6, 10, 12, 14, 16, 

18, 20, 22, 24, 26, 28 30 T^tl57 ^ ^ T S^Sft^feW* 

tBoc ^(t-y^;i/^- ^r^*;i/^^;v^)^©{b^^^ «t oT fcigat-T 

SilfctfTflSo l^'^i Advanced ChemTech Perkin-Elmer |±Ms Amersham 

Pharmacia Biotech ^±Mx ^SH Protein Technology Instrument %tl?s yfcHI Synthecell-Vega 
ftSL *S PerSeptive £tM, S^^ttS^©^^ K^^^f'Jffi UTl^lT £ 

j«^0^b^i#T" # SlfilSs ±13 (1) i:l^iail:bt«^J4B 

^ kite, — Stte?(D&mte& tu uMSi&gfcg 

Fabric, QTS&g^p, 7;b7 7>«, S 
h=3 > K U Duchenne M^v* h P 7 -f — ^S#fctf £>tl.3o 

/ 

JiS£WHT;&&CL^/»£>nTl^ [^§^,30,1302-1306(1996)] 0 -T&fc)^, C.' 

±136 ( i) ^m^m^mmm(D^^-^m^^^t.i:^%m(D>Mmu^ 
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xio 5 ceils/E s s v» ti^EiSHfla^ ^> U feaBflajB^®^ i~iOmg/mm&tnM£ Its 

± T *J jl > h (Complete Freund's Adjuvant) £ ft j±, zfcgfcfti T ;V 5; ^ ^7 A ^ ; W 5 B 
^JrtmoS#«±s 1 @g©&#©^ 1~2MFh^§(3 3~10 @|ff % 3 

m^?fJJ^ [#m^^^JJ^i (ELI.SAS0 : m^m^} 1976 ^. Antibodies-A 
Laboratory Manual, Cold Spring Harbor Laboratory, 1988] & if"^H^€>o 

ks&^&iftzkS'fb;*^ ^i§n«[^fe«±flgvdc*^«is JESBt-rsdfcfccfc&aiSi-f 



TOHwaatb-ri^ 8 -7*ft/7->m^t>x (balb/cs*) #nffi** 

TffeS P3-X63Ag8-Ul(P3-Ul)^ [Current Topics in Microbiology andlmmunology, 18, 1 
(1978)] x P3-NS'l/i-Ag41(NS-l)^ [European J. Immunology, 6, 51 1 (1976)] , SP2/0- 
Agl4(SP-2)^ [Nature, 276, 269 (1978)] % P3-X63-Ag8653(653)#; [J. Immunology, 123, 
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1548 (1979)] , P3-X63-Ag8(X63)$c [Nature, 256, 495 (1975)] ^ T f 7. &3&0MfcM 

S;&l>§fiKS3tetE/-&b&l^<9£S^T5o o^Ts PSI^#IR^tcJ; fp^D — -> 
7*£*tVv ^IS^SO^K: £ D^bTi«v^M©f^^nfe*)CD^^y 7n- 

fo#m, m^tm.ijyvji/mma. s tc fct deae — \z~? ?d — a n mj*>- 
^iM«^©7^•<htg^^1-s#ffi«T■#M^(3%iIbTv^i)^®^nJm«fe^ 

/ ' 

S^STCtfe 5-9-7* h 7 7 3 >^[Proc. Natl. Acad. Sci. USA 85, 5738-5742 
(1988)]- 5 ? 3 Representational difference analysis [Nucleic Acids Research, 22, 5640-5648 
(1994)] iZ X 2> £ & \f 3 Z. t ifi-C g 3 o 

i^mmm^^M^mt^mmmx dmuc cdna ^ 7*7 u 

3tJfam^«^^^lt»^ «t t) m.m bfe mRNA § 

bfeM^b cDNA 7^f 7*7 U -£!Mb£flL mmfHb cDNA 5 ^ 7*7 u - 
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^ffll^ifc^ftS [Science, 261, 600-603 (1993); Nature Biotechnology, 17, 
487-490 (1999)] Q ^^;Vi/-^>7 h7 ^7*^^(1 ftWis & 

^mm^m^mm^ z<o*sm tte% mm x d ^# b & hirna &m^xv7v^ 

^5 cDNA tt^CD^g^SIB^J %MffiTZ> CtXs m cDNA - Kt5S ' 

1 0. ^m^#<bfE©fo5#Mjga^ 
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MfrTtet'cDmm&m&n, mmmm. sm^^F, ^mt^, n&yat&mfo 
mmnttiiz^ p --ff^ti^ Brdu (Dm d art-ia^ z. & 0 

BrdU (Dm<0&frl±, BrdU V^c&^£lC «t DSi^S 

T*^^6tl^^J^-r-5)3ti's^©7°D :: & — $ — t GFP(Gieen fluorescent protein) „ ;i/^>7 

* — DNA * ^hS5iffflfi&^<Z>4Mbt! £ W 1" 3 #«fcGfflflS£ IXLfcl/M — * & ffl 

^©JfgSfcltt cardiac troponin KcTNI)© 7° D ^E — & — £M V ^ 3 J5t&&$> 
tfbtlZU- Biological Chemistry, 273, 2537 1-25380 (1998)] 0 

t D ^ 5 — if ®/S4^^- y TERT ite^- x ^ffctfJC t±IE#l# 

tfezmt zmmmzmx? bum, ^tz\±>mmm^(D^m^m^r^mmmiz 
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&3^&TERT«fe^£f§#2£Si£-&&H^£n- h'fS DNA£ 

^4?^ ^ * - * /^i5iafla-N©^bt6 * *r -r 3 &jvr & # & & ir & & if £ 

£ So 

ftiKBIISfc TERT ?1He -p 7° D ^ — *? — t. GFP(Green Fluorescent protein\ JV^? :c^ — 
5Mf£© C3H/He 10 ^;i/£ffl^T^@£bs ^©^X.T^«^B^ 

ffifazwrn^tzo mMmv>®fr£n±$fr&\ti&m*ft\s, Affi#&mDmb£o a 

Stt^^-e^JBJT^ 23G bfc 2.5ml (3 20%FCS 

IMDMt£jfe£$J 1.5ml Ati, v±lf^©^SAM#©MKOTJJ©«tMUa^ IS 

mw<D*izmmm&vk%m'rz.£-e^ #is« & w b m b & u & x 2o%fcs n 

lOOmg/ml penicillin^ 250ng/ml streptomycin^ 85mg/ml amphotericin jtisM't' -h 1MDM in 

M©^jtbfe#-«(singlecell)S^©«i|*S^3tbfe (JiTF, #ME&3fcW^?E 
IZftZ, XoiZ 5-aza-C ^» b 24^Ht&Hbfe^ *§±&£ IMDM t&jfefcft&T £ £> 

23ir H i±g#-r^-i:Tffli&r^w§M^-r^^D->^3i^bfeo #iifiMHt 
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m (wTs mzibWjmm.mmtm?z>) iz s ws-aza-c &»b24nffigig#bfc 

Its ±g±lfe^ IMDM igiteftx T £ £> (3 2-3 ®HSig«-f 3CLfc*C«fcDfK©£ #J6S& 
b 5-aza-C izX ty Mti&frih&M^^&hftZMlt^i b < ^fbbfco 

fritz* fritmm&2mm\zt£%>h, g3*si&£ia*Sbfco ^©gBffiibfeWtt 

t^t ^ btlXl b/^Illi 1 4 o feo T ^^©^tlli, ^300 

fchtz'bmmmz. mm^T^^xm^ 120-250 iiia^^iij&fciKi&iibfco 

ffiMfrbfr<bffim\s?zito&m%&frb, Ztl^fl Trizol Reagents(GIBCO BRL*±M)£ffl 
\^X± RNA bfco ifefclx RNA hit Supersciptll reverse 

transcriptase(GIBCO BRL £tM)£ffl^T First strand cDNA ^J5ltfeo 

'^SSifflfla^fllW^ate^C^S^I-Sfeto^, ^ First strand cDNA 
HilbTs IE3«-5f 33~58 lZ^fz1&mffl&&TZ&I&DNA&m^X%.&&}PCR 

*fi^tzo ibffimm s &m$)^&fci L t.Lxi±, ± v u t> Amm^y^- K-e&s anp 
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£ <fc T>* BNP, 5 is > KilT ft5a -MHC — MHC, 7 a -skeletal 

actin -skeletal actin, 5. >MiM~^$> 2> MLC-2a, MLC-2v s itofSifflji&'Rfg 

#J^¥H^T:&§ Nkx2.5/Csx, GATA4, TEF-1, MEF-2C; MEF-2D, MEF-2A 

ANP©iitI(3{ii3^J#-^ 33, 34CD^SIS^J^W1~?>^DNA^ S BNP CDiffifclB; 
SE#J#^ 35, 36 ©^IH^J^^f-r &i§rf& dna a -mhc ©ii<g{z:tiiE^I#-^ 37, 
38 (DMSMmttm-? h^ffr DNA /?-mhc ©iirafc:y:IB?!l#-^ 39, 40 (DMgfflM 

DNA a-skeletal actin ©iflfi^&IE^J^ 41, 42 CDi^IE^JSrWT 
&-ng£DNA£, /? -skeletal actin ©iiijgfcfcfclE^JS-if 43, 44 (Df^mZ^Mf 2>&Wu 
DNA MLC-2a fctBB?!l#-^ 45,46 0&£IB?!i£Wf S^-fig DNA £,MLC-2v 

©±iipSt{±ia^[J#^- 47, 48 (OM^WM^Mf %&WL DNA Nkx2.5/Csx CDJf(@K:H: 
lB^'J#-^ 49, 50 OJfiaiB^J^^-rS^DNA £, GATA4 ©if<i K. fctIB#i#^ 51, 
52 ©JfiSiB^JS^f S.-a-fiK DNA TEF-1 OiflSfcliiB^IS-^ 53, 54 ©iMSIB?'J£ 
#-ri.-^fifeDNA £,MEF-2C CDM^lZ^M^m^ 55, 56 f S-nJ^DNA 

*x MEF-2D ©iitgiCItefcia^JS-Sf 57, 58 ©Jfi^BE^JS*! "T S^fiSc DNA £, MEF-2A 
©±filiI^(±iB^J#-^ 59, 60 (Di&mm&i&^T £-£fiSo DNA £ffll>£ 0 . 

h"e^5ANPi3J:t>"BNP0M^B6^c I^±0^$$M§ait©«i^ 

fat foWsfflfiifc. frit bfc#H*fflflS-e teU Nkx2.5/Csx, GATA4, MEF-2A, MEF-2C, 
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mef-2d n TEF-iMte?(D%>M&mmt?titzo mm^owm^ Mm^^mmMx ■ 

& Nkx2.5/Csx N GATA4 43<tUfMEF-2C©^**^|g^n N <fog5iHH^©#fc^fc 
MtiX MEF-2A jo J: 1/ MEF-2D C9#gg|Si##1i^£ ftfco 

IB^bfeo MSJtt&tis *fflfl§£ 1.49'mM CaCl 2s 4.23mM KCL. 25mM HEPES(pH7.4)^ 
»bfe IMDMtgJt^-rig^b, Diaphoto-300 ^#:ii^(-r7>tt^)Ts ?^Jg 25°C 
-£$J^Ufeo 15~30 QiZ^bT 3MKC1 ^r^bfeo III 

ttO«!J^H: MEZ-8300 (B*ftS*fc3S) Sffl^TS«E^7>r^-KTfTo fc 0 8fl£ 
SgSlfctRTA-llOOM (B*^«*±M) £^TfM»3fBtlL£o ^©#g^ t&mm 

^i^w^bb£#f£« 

WSft^CtTiofe, ^^«^TttrSHj*{4(± Peak&Dome ^ 

5- aza -CT^<bii#§*?^^a^, h * ^ > Lxmmm&MlmT & 

>muM^(Dfrim*m?z> ^t>7, &mm%. 2 x io 4 ,«/ m i ^ & * «t -5 £ eomm 

t&mrj V^^foZ^teGOmm? j 7u^??->ttm?J -J v =l (fibronectin-coated 
dishrBecton Dickinson ftM) 33°C S 5%C0 2 MJ^©fP?#$l£ffi^T:fcg*£ : ff ^ 

^Hs g^StMfC 5-aza-C ^»Jg 3 /^M 3 J; ? «] Lfc±T\ It, PDGF 

36 



iU^fci PDGF fct 10ng/ml N V^-y ^ >ggfc}; 10" 9 M) 0 

> it© » * b © 3 mz ^ n ^nmi} t mm * mm v tz 0 

5-aza-C ©<fr£« bfcig*^ y ^-xT'TO 3 SlJ©«#Wt*£«£ & 5®C^ 
U PDGF £«-fS^4ftk PDGF ^Ix^-y^ >^§|5l0§t-^p^-§^^ 

m.mm4. dmso ^M^fe#iia^«^^cD;c^«^©^bsi^ 

H»J 1 £^ bfc^&fc «fc D , W bfc/M$BJ^©^bi&©fo 5#H$fcjBjBSfc: 3 

/Z M (7) 5-aza-C ©ftfc> f) iZ 10 ^ M © DMSO U24 Iff F^igSt Cfc^ ig±fe£ 

IMDM JgflfefcftfcT. £ £fZ 6 MFefliSSt^ttfeo 

Nkx2.5/Csx GATA4 «fc^|§ijl bt^^ 5^aza-C U t # £ IWtfi© 

ttHSWbfeiMSfflJBaTfeSCt^^nfco ^©M/r^lllfefc, 5-aza-C £ DMSO© 

&tz&* v>^VHz;]/ • — 3f->^ (Single cell marking)©^ 

^fcftjteteu ^Mbj^#£fr otui / z s i ocDJKHflgt;: GFP?tf5^^r> -f;i/^^^ 
bfcfr-t^JBrbfco 
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£1% GFPJIIe^^^^^-B-^I/ hDii7HT>^^^^ — 7*7^^ K GAR3-GFP 43 
£t>\ Ecotropic jt-fE^^^^^-y-?) pCMV-Eco 7°^^ ^ K^* — ^ Molecular 
Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989) 
^fcfBttCDTVU* U tpft&jS&Tf PEG $«££M^Ts *&&GDi5^ DNA &5tf#bfco 

d©DNA.£ h^>^7^^i/3 >£-&£fuBt, =3 >y;bJi> MZ&ofcs gag & 
<tt>'politfe^§^WrS 293«£ 1/5#|RT- 10cm 7^ y $/ t»S U — 37°C^ 
5%CO z Ig©P#l £ ffl V ^ X i%m d & o fe o 

GAR3-GFP 1/ h D <7 -f ^ # — "7'^ 7 5, F DNA 1 5 JUL g t pCMV-Eco y° 7 
5 )^^s^7 — DNA 5uS^. 250mM CaCl, (pH6.95) 0.5ml tZti\\Z.X&M£'&* *<DfeW. 
£ 15ml CD^- a. — 7lZ Xtlfz 2 X BBS [50mM BES(N,N-bis(2-hydroxyethl)-2- 
aminoethanesulfonic acid\ 280mM NaCL. 1.5mM Na2HP0 4 (pH6.95)] 0.5ml t$§T bt 10 

frmm&xBWg-£fzo ^©t, zlcddna^^ tuBtMiSbfe 293jjSHflaj§nb4« 

fcaST^s 37°C. 5%C0 2 aJSCDlPI«^fflV^Tt&#§fTofeo SB> *&Jfe££&U 
It 37°CU 5%C0 2 vl^OlS»^:fflV>T^^ : ff o£ c 

3gife£^bT2 BtC tg«±vi^r 0.45 ,a m©7^;i/^— ( Millipore ftSO 

10"\ 10" 4 S 10- s t#3iRbfeo 

"»7>f;u;*^* — £ # A £ ft £ fit'J © < d^Mbf I ^tS^ 1 ^^ 

ttx ^7 -f ^l/^^-f >7^^->3 >£i*5liuBfc: 2 xio 4 ^^/-?:^^ 6 t> 

#IRbfes A g/ml efc-5.£ s 

Hexadimethrine bromide(polybrene) (Sigmaftl) §®DU 'C^lBlJjt^CD£Hbt£ 
^*1-?>'^'7X#f|«C7)l^#±?f 2ml £<7-f ;i/7^2ml fcS&U 33°C,5%C0 2 

JIU It 33°C,5%C0 2 ^CD|P?»^fflV^Tm*^ ; ff ofco 

1000 f@fo fc. t) 1 o© GFP HM£SBflS#ifc £ £ -5 &*fflflSS¥&?5fco 
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8xio* rnvfe/^'i vis ^tte&xos 35mm #^^-7,^ vn 

ggg^ 5-aza-C (Sigma %M) , PDGF-BB (Peprotech n all trans 1/ J J > 

g (Sigma £ ^n^n^MJg 3 /Z M s lOng/mL. 10" 9 M £ & 5 <fc "5 bs » 

■lt 2 «ttM Bm^it^m^m^no ttb iz.mm. pdgf- b b (ju&pdgf 

fcHfc-T) ^ aUtrans >^£±^hPbylJg«#Dbfco 

4 3@na^ gfp |£t$*fflJ5S# if© «t 5 fcfl-fb b fe * ^ll^-r £ i: s to 

mmmcDfrtf gfp ^cftoT^£;smjfiias ^mmmt^^mm^ gfp 

gfp M&^te^Ti^mm^mcD z mm(DMMMm&%<bfttzo f&t>*>. &fMtt& 
&mmfr%>bi&&Mm£ zizfoffimmmm^tmmtf) (stochastic) \,zim^x< & z 

mw&fc^ fritmm&tf omz, Nkx2.5/c sx gata* mb^-z^ * 

£1\ Nkx2.5/Csx £ GATA4CDiti , E : ? ; £^3Ei^-y:^aet)-es U hD^-f Jl/^^^^ 
— y'^X ^ F pCLNCX (Imgenex%t)(C Nkx2.5/Csx £ GATA4 £^n^l4I<^&<^ 
pCLNC-Nkx2.5/Csx £ pCLNC-GATA4 ^aSi^bfeo 1/ h D t> 4 JlX^Z & — 7°^ X * 

/ 

i 

Y pCLNC-Nkx2.5/Csx £ pCLNC-GATA4 £J\ Ecotropic tHe^IS^ 5 
pCMV-Eco y^T^ 5. K^^ 7 ^ 7 — (Imgenex |t)^ s Molecular Cloning, A Laboratory Manual, 
Second Edition, Cold Spring Harbor Laboratory Press (1989)^{3fBti6©T;i/^ U 
<fct>*PEG M&£ffi^T^ l&JgCD^l> DNA £3jtf#bfco 

gag*5 j:t>'pol?l{E^^^-r^ 293 |fflJ^£ 1/5 10cm 7^ >y^i ^^tU - 

[ft 37 6 C N 5%CO z ^ftjg ©?P?M £ ffl ^ T t&ft £ f? o o 
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pCLNC-Nkx2.5/Csx & § W± pCLNC-GATA4 U h D ^ — 7"^;* 5. K 

DNA15/zg^pCMV-Eco7°^X ^ K^^ 7 *? — DNA 5 p. g £ 250mMCaCl 2 (pH6.95) 0.5ml 
£j&n*-C$£fl|£-t*\ 15ml O^jl — ^IZAtLfe 2X BBS [50mM BES(N,N- 

bis(2-hydroxyethl)-2-aminoethanesulfonic acid), 280mM NaCl, 1.5mM Na 2 HP0 4 (pH6.95)] 

bfe 293 «ig*W^T£-tJ\ 37°C, 5%C0 2 ?ijeC)|W^§ffl^T^«^ ; fTofeo 
^i^$ibT2BtCs i§«±M^ 0.45 // m©7^;i/^- (Millipore *±S^) T"3 

tts ^-r ;i/^§>r s ygnrZwHiz 2x\o i MM/t> ^)Vhtz%>£oiz 6 £ 

Hexadimethrine bromide(polybrene)(Sigma ftSg) U i^t5Sfflj9S^©^"fbtl^Wf 

i.^^#M«©±g*^gglU 33°C, 5%co 2 ajKoSS#«S*^v^-r*gil*fTofeo 
5B#P^^ S frbVMMDM^Ufctl^U Mfc 33°C, 5%C0 2 ag©2P?M£ffl l^TJg* 

2 BF^ii^T ofc@k G418 §HtlS300 g/mHZ^§ J:-5^»U ^f>C3 

/ 
/ 

-5 £ UTs b£ Nkx2.5/Csx & 5 l^i± GATA4 ©S^^S<Egl#fflJiai30V^ 

'frS5fflJBa^©#<b^£ ft 3 tf X #SI«(7)^ D * =7 —Vmmt Telomeric 
Repeat Amplification Protocol(TRAP)}£ {C £ £ ffcgsf U fc ( Oncor TRAPeze 
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Telomerase Detection Kit) 0 J- U * 7 — ^^<DUl£\±WMm^ mt$tlX 7° U 

#u^^i5«-\©^bfi=&^-r§ ^tx&umm io & m) & pbs -?#fc#b 
fe^ 200 /z l© ix chaps fssjn^x *±-e 3o^ia»gbfeo ^©gu 

£ffllilS& 1.5ml ^ii$?gfc[IlI&U 14,000rpm T 20 ^r H ^^g|(4 0 Cs HITACHI 
himacCF15)bs ±M£*HlflSJfeatfi££: b"T[I]i&bfeo Protein assay (BioRad %tM) Sffl 
^ T ® £ M £ b £ £ ^ 3^ ±f B^T^ff b ^«-\©#-fb f£ § ^ T 

t^tz ^mmu(Dmmmmm±^ & * im g /mi t- & ^ fe Q 

&fc£©fflBS&aj$i££ffl^-t\ 7"n h=J— ;W3^oT^n^^#ftafo;&l>*PCR 

ittl&ffofeo Taq !t?'J^7 — 4f EX Taq polymerase (^MMM) trfflV^o SJSfivi^ 
T££©SS#4te 10 X^rfeM (0.25%bromophenol blue, 0.25%Xylene cyanol FF, 30% glycerol) 
§ 1/10 MW)Q U 12.5%# U7^'j;b7^ (TRAPeze Telomerase Detection Kit 

©rn hn-;p^SB«^nTVN?,aDs®M) 250mv;gmj±TT"MJb£o & 

M'&s ^Wa-^-ij-> (FMCftM) U^feU M^-fe^^jf^Ss 
FluoroImageKMolecular Dynamics 4±M)^M</>Tl^frbfeo ^GDJjg^ lfflJ3SJfiffi?g©^ 

It^o.4~4 g/ml ©M^re^n^ 7— tfrStt^m^nfeo 

hwj 8 . ihffimm^&fH bt e & ^ -r a v t? x #Mg§© 'tm^v&w. 

C3H/HeV>>X (B*f+-;i/X'J;Hi^) fc^ :n-^;i/£^T*B£©aiA£ : fT 
V\ t^^EM©? 1 ;^^ y >S? (lml) ^T^-;T^>^— ;U 30mg© 

lf* s S?)3gS«J:^{c:±^^=fAt?n;i/^tet3H^bfeo £©B#;£T££©±&&tf£ 

(NONAKA RIKAKI CO.,LTD NK-174-14)T^^^t3^ oT 1 cm U 6 + 

^±©^tf-^T- WSi^^^^iiJM^bs filJIB©^^^ tumii 

(NONAKA RIKAKI CO., LTD NY-334-08)TtUH b^^Sitl bfco OlW^D7 
^+f- U*) X-%W% 1mm Sif^OH bd^i?^ JitgM^-B-fer;i/ : EK > y--7D 
-y^^i^j. (22G) ©ffS#AbPK^^^(zmbs £©£t£#>f Kfclt^— 70- 
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-? 3. (2og) <D*r\.m-%:$mn\zmwsfro zo^mizuxvis-z 

f^PJfM© MODEL SN-480-7) ^ 100 ^— - fe > hi?f|£ lml/^T'^ Us — Hl^M 

ifcfclmU «H]^ l20/#T*AXB«£§l£$b&o d©£#fc#^ WSflPAUfc 
ftfrib^T— ^^©TM^MIB©^]*^;*^— hitf^CNONAKARIKAKI 
CO.,LTD) ^M^Tmm^*5^^i^i3bTSB^b/feo O^tC, J36f#ffi «fc D ligR £ [qj 
fr^2cm (3: £V -3 J^T^IIs O V ^J»#£ 2cm S ^*J»#ffi^ ?>SgP^ [pJ^P^-Kfli 
£bfeo ttiJfil^'W ^— ^©mf^^TlhlfilU tVI^M©^;^^ U >^ (1ml) 

Jc^-^i/IM^v^ftiM© 30G ©$- (p<^;i/M^^+N730) ^o^T^^ti 

n»j i Tf#fe J M«^©^bti^*-rs-x"j7^#iim^ pbs t^3ibfe^ 

§ 0.1ml &AbfcoOMTETHICON*±M© 4-0 ETHIBOND X761 ^Tl®#©Si!$ifN 
^*5*Hlt©flf^tt DESIGN FOR VISON 4.5 X SURGICAL TELESCOPES &JBV>Tfr 

O fto 

. ^tebfciMta^o^b^ « 

5 Ml£© Wistar rat(B* SLC ^^±)lHf 6 IBB bTcflL 70%*.? J 

&SDBftb&#£>s «fi:If^Dtiibfco 3it) m b7 > cAJ3i«^M#tt PBS 

(GibcoBRL*±M) ©Aofe 10cmgtg#lDl(g^^±M)^^bs ^StMIflS^ 
^r^tj^bfeo ^V>T^n?>©#CDM^^^-9-^^-Kll9s 20G vil^^ft^fe 10ml 
ffl&t}f§ (T^l^ttSSQ ^fflV^Ts igit?$ (D-PBS, GibclBRLftM) ©7.k^n:#tS4 I 
© |*)§tJ £ # b m b tz o b fc JjSfflflSSI fcfc £ £ £ &*fff £ M b T K & £ «fc -5 £ & 
< bfeo CI© «fc a £ bT*#fc*BlflS*¥jai$£t± 50ml ig&fcfe^ (BECTON DICKINSON *±g0 
ICISIJRU l,500rpmT lO^TS^Mb (TOMY *±M{g5ti£«) ^ ?±^bfeW 
§ 6ml © D-PBS Pf» fcl JK® b fe o J -Y ^"^^;i/M«ti-^(3T|fflM^st5llJ b7c 
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tcZs 0iRbfc«&1^Ht2.6xlO 9 {@-efeo£:o *M#£fc&®#l#M3£:t)fr£ 
lXl0 8 M<DMm%:®l&\sfzZtlZt£2, o 0lRbfe^fflfla(i lml^fe D 1.3X10 8 fll©»& 
iC%3£?#$ibs 50mlS?SttWl-Aofe 1.073g/ml tCHK^nfc PercolKAmersham 
Pharmacia Biotech £tM)/D-PBS & (25ml) 5ml MM bfe^s ^?&T' 3,100rpm S 30 

D-PBS-e4-(g{Z^SRbfe^ 2300rpm T" 10 frffl&bfrW U #B bfc«IIHI£[H] 
iRbfeo HlRbfeflWISy: 20%FCS N 100 ju g/ml penicillin, 250 ng/ml streptomycin, 85 

g/ml amphotericin (GibcoBRL *±M) IMDM igife (GibcoBRL #M) !ll«b 

fee d©B#^T-M«m^M'Jbfe^ci5. lH]iRbfe#SIS^«{i^rtt4.7X10 7 
MfeDs MSBU©lfflJ}a©^2%^^^[lliRbfe^i:^^?,o ^o^atbt^Ibfe 

#HS*Wtt2~5Xl0 5 -f@/cm 2 i3^€, c t^^ 10cm^©®jtlf8J&ffl©*&#IIIL 
?^±M> 10cm^MilB&-r) 3tttl^ C0 2 Jg£8§(^W*tSD 33°C S 
5%C0 2 $lJgTtg«£ll$kb7~o t&Jfefc* 24 B#F^ 72B#F^ic:*ft-eft¥#35glbfeo 
^©3~4B^3J£ite£^£glbfco 15 B*£SSU 3P--*5!g*lt#fe©Ts 
T^fflSS^ h U ^» EDTA#LST?fcfc#U 2/3 & 4ml (10%DMSO, 50%©#fl 

l±l^«±g§l±Vl^ 40%CD^ffi±fB±^i-fe) fcS8$BU 2ml ^^ — ^ (ft^-^ 
>f hftSK) lml#&bTi**g^#U 31 !5 1/3 & 10cm ±«III1 2 

#fibfi^bfco 

±!3l?«ftb^^y h#aS*Jffllflat±?&^bfeiici6SSfth ur^> EDTA^L 
Ifli^U 6 t> x ;1/^1/— h (BECTON DICKINSON tiil ^xJl/^fcD 5 

Xl0 4 {@k:&£ i^tls tfet 7*D^^7^>^n— h b7c 6cmg©jg#jm 

(BECTON DICKINSON ftti Biocoat) 1.3 X 10 s -f@ {3 & £ «fc ? ClKililbfeo 

1 5-Tif^>^^> (Sigma*±$k ^«fiE10^M) CD^iPX-Tc ^ 5-Tif 
^^i/>. PDGF-BB (PeproTechECLTD.frgL ti&Wkg. lOng/ml) N all-trans U ^- y 
^>S? (RA, Sigma^M, ^Jgl0^M)^JP^ifez:MMO^^SJgil^fl : ^#SfTV>x 

2 B^ig#b£f£tCtS±fe££|gib£ (^^O^^t&ife^^Bt^rt PDGF. all-trans 
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tfeU 3Mmt%MVfe 0 ^C0^5-7'if^^v>^ PDGF-BB, Is -i >gg£#D;tfc 

m&m^r 3 3 - AT-Mm(Dmw:-e>}% dna 

ia^ij## 3 4 - AXlE?iJ©gftBJ3:i§r/5£ DNA 
lS?!j#-§- 3 5 - AXIB^IJCDH^BJ:^ DNA 
BB?"J#-Jf 3 6 - AJLWim(Dmm:'&f& DNA 
IE^J#-^ 3 7 - AXia^lJOg^B^:^ DNA 
lESW-sf 3 8 - AxiE?iJ©8&HJ3:i^& DNA 
I2?iJ#-5§ 3 9 - AXia^iCH^H^:^ DNA 
IE?'J#-*f 4 0 - AXIE^JCDI^HJ:^ DNA 
1E?U##4 1 — A XIE^'J © 8^ : -n-fiJc DNA 
IE^J#-*f 4 2 - AXIE^J comm : DNA 
IB?U## 4 3 - AX|E?!j©!ftHJ3:-£-££ DNA 
m^m^r 4 4 - AxiB3aj©8»i§it& DNA 
1E?0#-^ 4 5 - AXiE^J©SiH^:^rfig DNA 
mtm^ 4 6 - AXlE#|©38HB:£-fiS DNA 
IE^J#^-4 7 -AXiE^J©B^0^:^DNA . 
IS?'J#^ 4 8 - AX|E?iJ©s£0Jl:£-f?£ DNA 
1E?'J#^ 4 9 - AXIE^IJ©^:^ DNA 

iE^'J#^ 5 0 - AxlE?!J©Bft0J§:i§rfi£ dna 
mm*=r. 5 1 -AX|E^iJCDi^0J:^g5c DNA 
Mmm^r 5 2 - AXIS^J©8^0^:^ DNA 
W&m^ 5 3 - AXIE^JCDI^BJ:^ DNA 
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mm^r 5 4 - AXIE^IJ©^:^ DNA 
IE3*J##5 5 -AX|a^iJ©OT:^DNA 
ia^J#^- 5 6 - AX!E3*JC7)BftBJ§:i§r5£ DNA 
1S^J#-^ 5 7 - AXiB?!j£>!ftBJ3:i§rJ$ DNA 
m$m^5 8 -AXlB^J©g^BJ:^DNA 
12?!j##5 9 -AX|H^J(Z)i^BJ:^DNA 

mzm^ 6 o - AT.mm(Dmm-&j& dna 
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m&m i i3«6©ifflflSo . 

6. ^3ggf8SJjiBlfla^5-fb-rst6^7*W"r5x at M 1 f3i&©Mo 

©tt 

9. Jffflfla^s ^ t> * #M&3fc$H$BBS bmsc(ferm BP-7043)-e& £k sif^il 1 1348© 

ii. ^frDNA©^^^;WbiP*s ^^-5— te\ 5 -T1f^5^>:fc££5i^^ 
)V^)\/y it^-i/ Y (dmso) ^?>*sp^5)3gKns^3&< ii*> iffi{3«ts*©-r* 

■if-e&Sx it >fcii ii mm(omm,o 
m>&& i fB*&©«o 

14. »«4M«ltl^H?i5p*t^ h>b^>, If^, 
>(<il 13 BBiB©«o 

15. m%o>tm%^m%^#^x>tsmmu^(Dft^m < m^zx^^mm^cD 

16. fl&iao^i«^^c^v>Ti^s5aia^©^b^» < m^w-i h * -f >s ^ 
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17. h >#lfil'.MRE&3feiiStH : ? (PDGF) -t:&5, §*5|<JI 13|fett 16 IB 

18. PDGF£S|E3W§3 Sfcl±5^n47 5 y^lB^J^^-r^ PDGF 
sf^il i7I3«©Wo 

19. 7*D^.^^>T*fe^s fflt^Jl 14 16fB*S©« 0 

20. > w\s m$.mu£fz&i&mM(DMmo 

21. ^¥H^#\ Nkx2.5/Csx s GATA4 N MEF-2A X MEF-2B S MEF-2C N MEF-2D S 
dHAND s eHAND, TEF-1 N TEF-3 & £ZI TEF-5 %Ml£tlZ> & CDlrfc 
m&m. 14 16 H3«6©lfflJ^o 

22. Nkx2.5/Csx ^lE^JS^ 9 tS^tl§7^ ^tEHISttS Nkx2.5/Csx £s 
»^If 21 f3«&©« 0 

23 . GATA4 ififflM 1 &1E?!I ^tl> GATA4 T" § s ffi& 
Il2lB3ttO» 0 

24 . MEF-2A #W'J 1 3 T SI £ *l & 7^ ^ SHE^U * M 1" 5 MEF-2A T & § N at 
21 IBtSjCDlfflSSo 

25. MEF-2B ^l^J#f 1 5 -Z&gtlZT K SWLWffil%G'?%> MEF-2B T-fe^K It 
^<JS21|3ij©TOo 

26. MEF-2C ^WiJ#-^ 1 7 T?^$n57 5. ^ & MEF-2C ?k W 
21 ia«©«fflflSo .. 

/ 

/ 

27. MEF-2D /^WJ#^ 1 9 tl^n § 7" ^ ^ StlE^'J £ § MEF-2D If 
^Jf 21 fBf6©«o 

28. dHAND WiJS^ 2 1 T^t£ ft £ 7 K J W®tM'*M't 5 dHAND Tfe^K Sf:fc 
Il21|3|S2©«o 

29. eHAND 2 3 -£Sl£ ft 67^ KIB#J S^fT 3 eHAND T'fe 2k Sf^ 
II 21 !BtO« 0 

30. TEF-1 WJ#^2 5 7?^$n57^ ^ I£iB?iJ£W-f £ TEF-1 T$>2k fif^fc 
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ig 21 fB«©*fflfl&o 

31. TEF-3ASiB?!i#-^2 T^^^ST^yKE^J&W-rSTEF-a-C&Ss ffl& 

m 21 tBfg^ifflj^o 

32 . • TEF-5 ^1S^J#-^ 2 9"f^n57^y &IE#I £ W * TEF-5 t? & £ N gS^c 
I121|3«©|ffllSo 

33. ^It^Wii^H^- 2 (FGF-2) t«t D^M-N©^b»M^n?)WAf< 

ii i mmomUo 

34. FGF-2 »ff 7 g; fcfc 8 IBS© 7- ^ y g£I33*J &^TZ> FGF-2 2fe S s If 
*I! 33 l3«J©tBJ3So 

So 

36. |fefef*DNA©J3£^Mb#Jfr\ 7 S ^^7— 5 -Tlf>>^ DMSO 

37. — Hz#\ IBW-^1I3«6©T^ y^iB^J-e^nS^^^^— -t?T?& 
If MM 36 I3*8©^o 

38. J^M©;«^fM^g6T^^abTV^^H^^fflV^^^^^^^■ri>^ #fi£l* 

39. ^©«^^M-e^bTV^?»H^^-f h£>r gSt^-TN bT**> 
*lS38fB«©^o 

/ ■ 

41. J&JJ&©i«3g£g^ h^-O. m 

mfr^, tr^ ^ >43cfc u^¥H w 5> & 2> ® «n & 'j> & < t & l ff -e * s d £ 

-5k If ^IM 40 H3«4©^So 

42. 1M >#PDGFt?&£ N If5f<Il39 ^fe&4i|3iS©^^o 

43. PDGF^W'J#^3 tfe(i5l3t^©T^ y^IB^iJ^a^n^ PDGFr$>?». If 
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#m 42 i3^©^So 

45. tr^^>*SU^->'>l'>K"e$>S> Ii5f<Il39^fe(i41BB*!iCD^^o 

46. fs^HWs Nkx2.5/Csx, GATA4, MEF-2A, MEF-2B N MEF-2C, MEF-2D N 
dHAND N eHAND, TEF-1, TEF-3 £ TEF-5 f? £ & bM&tl^ St^f 39 

47. Nkx2.5/Csx # N iB^JS"^ 9 tS^n^7 ^ J & Nkx2.5/Csx T?& 

48. GATA4 fr\ IB^'J^ 1 Sffi^J %M't'Z> GATA4 5, If 
5f<Il 46 fB^CD^^o 

49 . MEF-2A # N IB^US^ 13f^n57^ ItlE^lJ MEF-2A § N 
If5lcJg46HB«©^So 

50. MEF-2B#\ 1B^J#-^1 2BT*S> 

51. MEF-2C # N IS^UH^ 1 7 -ei^nS? ^ y WRM^M-fb MEF-2C 7?$> §s 
st*Il46S3i6CD^^o 

52 . MEF-2D #\ IB^J#-S§ 19^*157^7 ItlE^'J £ ^ f £ MEF-2D T? & § > 
lf^Jl46B3«©^^o 

53. dHAND #\ |3^J#-^ 2 1 7" £ 7 $iE#I£*ff 3 dHAND £ N fit 

54 . eHAND #\ IB^*^ 23^^57^ ~&MlT%> eHAND If 

/ 

#Jg 46 f3ii©^&o 

55. tef-i^\ ia?ij#^2 5-es^n^7^ y^lB^JS^-rSTEF-l-e^.^N If 

46 i3f6©73?£o 

56. TEF-3 #\ |B?'J#^ 2 7 "Cg^^7 S 7 S^'J^f 3 TEF-3 T?£> 5s sf 
46 1348© 

57. tef-5 t?s mtm^ 2 9 -emgn&T ^ ^mmn^m-r & tef-5 is 

5f<Il46fBtl©^^o 
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58. Ifegft: DNA <DU* J-MbM&mmfr £ VX^mTh z. £ £ T S'toSS 
Mf£fflo 

59. m&foDNA(D%ft*3-Mhffl&^*3-^—Vs 5 -Tifv^^^T/DMso- 
fr £ & £ m& <b jgfcfft £ < i: * l ®"e & 5^ if 58 $3Ma»to&J&f& : fflo 

60. ^^5?— tz#\ IB^'J#-^lB3iS©T^ ^IB^^nSTV^^—- 

6 1 . m% <o fowm&ffi&T? bt^sH^s bt^ts »o is j&j&ay » 

62. J^Ja©)M^fWT»^bTV^SH^^•t^-f h£^>s bT*^> 

ttis If 3<I1 63 H3*5©^M£/»o 

65 . -9- >f h ts <i > # PDGF X & 3 ^ S*5RII 62 £ fe & 64 |3f£©'l>l£B$c£lJ o 

66. PDGF tmfflm^ 3 I; fcfc* 5 13®© T * y IglE^JT-^n^K gt^cll 65 f3«g© 

67. If^f^7^D^^f>T'fe5, af3<l!62 tfe{i64l3«4©^ff^^Jo 

68 . 5.>t?U3-J J > m.X & Z> , m^M 62 3; fc i± 64 t?M<D >h&aJ&l$M o 

69. ^^¥H^#\ Nkx2.5/Csx s GATA4 S MEF-2A S MEF-2B, MEF-2C S MEF-2D, 

/ 

dHAND, eHAND, TEF-U TEF-3 j3 £ £>' TEF-5 & & £> 31 tin 3 s tM^M 62 
S fc* 64 f 3«CD iC^ffM^J o 

70. Nkx2.5/Csx #\ la^JS-^- 9 S3«6©T 5. 7 ^I2?!JT it£n& Nkx2.5/Csx X& & N 
If ^Jl 69 I3«S©^«M£lJo 

71. GATA4 # N 1E^J#^ 1 1 Um(DT X ;WMM"£%.£fl2> GATA4 Sf ^ 

^69fBSS®^S5^^Jo 

72 . MEF-2A tK Wffl&*5 1 3 f 3t&<D 70 ^IS^J T" 0. £ tl 2> MEF-2A X lb & , ■ If 
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73 . MEF-2B #\ IBSW"^ 1 5 IBffi© 7 X J StlB^'J T tl 3 MEF-2B tb £ s IS 
69 UWL<D>Uffi&tiffi\o 

74. MEF-2C fr\ IB^J#-^ 1 7 fBig©^ 5. J KiH5!I"e^ tlS MEF-2C 7?$) 5^ ft 
69 fB«©i^^^Jo 

75. MEF-2D #\ lE^'J*-^ 1 9 13*80 7^ ^ KlB^JT^nS MEF-2D & N IS 
69 !3«©^Ni5B^Jo 

76. dHAND #\ iS^l#-^ 2 1 fB«j©T ^ ^ KS^Jt^* tl& dHAND 
m 69 §B«©j|>»M£iJo 

77. eHAND #\ 1B?IJ#-^ 2 3 I3«CDT 5. J WMW^^ tl%> eHAND 2k M^fc 
Ig 69 IB»©^MM£fJo 

78. TEF-1 #\ IB^iJ#-^ 2 5IB«©T ^ y ^iE5ll-e^nS TEF-1 T"&£k Iff3< 
II 69 iB3S©^^?^fiK^Jo 

79 . TEF-3 # N MB^iJ 2 7 13*5 5. J ti^nS TEF-3 Tr $> -5k sf;£ 
Il69fB«C7)^W^^Jo 

80 . TEF-5 #\ IB^'JH^ 2 9 IBii© T ^ y StlE^ gl£ tl £ TEF-5 T? & £ , If 
Jl69fBti6©^^^Jo 

82. af^If 1 ~34CDV>-fnfr Ul^IBttCW^W^^il-r^'^iiS^^o 

83. jMB©^tejtfe^j&J&T^^ 

i ~ 34 o v > ■? ti tp> i if £ f BiB (omm %m^%zt% t-r^ s ftx&Mfc^m 

84. ^mcD^^im^^^^mMi^^r^m&mmB^mx^ntzm 
mn i -34 (D^tnfr i ii^iBi6©iffl^^*^^^ utMti.«§Mio 

86. If^Il85|BiSiCD^&T"m#^tlfem^^ffl^^2.Clh^#^i^t^■ri)^ thfl 
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91. |f>f<Jll~34 0V^t : fl^l Il^HBig©|fflfla^^D/^— -fc?£|giJ,£-fci-£ CI £l £ 
— i)it5ftJl 91 IB*©^^o 

94. ^n^5— 4f*s N ib?!j#^-3 imm-^m^ti^>T^ ymwm^T^y'-^^^ 

— if ?>at^Xl 93 SB«©^^o 

95. ISAfcil 1 -34 co^tm? 1 il&;:i3fS4<D;ro£^;£ig#±}io 

96. mmi 95 §3«cDJ§«i±?i^ffiv^its^»frss ft^ii ii3«o«& 

/ 
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m m m 

SEQUENCING LISTING 
<110> KYOWA HAKKO KOGYO CO., LTD 

<111> ADULT BONE MARROW-DERIVED CELLS HAVING THE POTENTIAL TO DIFFERENTIATE 
INTO CARDIOMYOCYTES / 

<130>11217WOl 

<140> 
<141> 



<150>H1 1-372826 
<151>1999-12-28 

<160>60 

<170>PatentIn Ver.2.0 

<210> 1 
<211> 411 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Arg Ala His Pro Gly Gly Gly Arg Cys Cys Pro Glu Gin Glu Glu 
1 5 10 15 

1/98 



Gly Glu Ser Ala Ala Gly Gly Ser Gly Ala Gly Gly Asp Ser Ala He 

20 25 30 

Glu Gin Gly Gly Gin Gly Ser Ala Leu Ala Pro Ser Pro Val Ser Gly 

35 40 45 

Val Arg Arg Glu Gly Ala Arg Gly Gly Gly Arg Gly Arg Gly Arg Trp 

50 55 60 

Lys Gin Ala Gly Arg Gly Gly Gly Val Cys Gly Arg Gly Arg Gly Arg 
65 70 75 80 

Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg 

85 90 95 

Pro Pro Ser Gly Gly Ser Gly Leu Gly Gly Asp Gly Gly Gly Cys Gly 

100 105 110 

Gly Gly Gly Ser Gly Gly Gly Gly Ala Pro Arg Arg Glu Pro Val Pro 

-115 120 125 

Phe Pro Ser Gly Ser Ala Gly Pro Gly Pro Arg Gly Pro Arg Ala Thr 

130 135 140 

Glu Ser Gly Lys Arg Met Asp Cys Pro Ala Leu Pro Pro Gly Trp Lys 
145 150 155 160 

Lys Glu Glu Val He Arg Lys Ser Gly Leu Ser Ala Gly Lys Ser Asp 

165 170 175 

Val Tyr Tyr Phe Ser Pro Ser Gly Lys Lys Phe Arg Ser Lys Pro Gin 

180 • 185 190 

Leu Ala Arg Tyr Leu Gly Asn Thr Val Asp Leu Ser Ser Phe Asp Phe 

195 200 205 

Arg Thr Gly Lys Met Met Pro Ser Lys Leu Gin Lys Asn Lys Gin Arg 
210 215 220 



2/98 



Leu Arg Asn Asp Pro Leu Asn Gin Asn Lys Gly Lys Pro Asp Leu Asn 
225 230 235 240 

Thr Thr Leu Pro He Arg Gin Thr Ala Ser lie Phe Lys Gin Pro Val 

245 250 255 

Thr Lys Val Thr Asn His Pro Ser Asn Lys Val Lys Ser Asp Pro Gin 

260 / 265 270 

Arg Met Asn Glu Gin Pro Arg Gin Leu Phe Trp Glu Lys Arg Leu Gin 

275 280 285 

Gly Leu Ser Ala Ser Asp Val Thr Glu Gin He He Lys Thr Met Glu 

290 295 300 

Leu Pro Lys Gly Leu Gin Gly Val Gly Pro Gly Ser Asn Asp Glu Thr 
305 310 315 320 

Leu Leu Ser Ala Val Ala Ser Ala Leu His Thr Ser Ser Ala Pro lie 

325 330 335 

Thr Gly Gin Val Ser Ala Ala Val Glu Lys Asn Pro Ala Val Trp Leu 

340 345 350 

Asn Thr Ser Gin Pro Leu Cys Lys Ala Phe He Val Thr Asp Glu Asp 

355 360 365 

lie Arg Lys Gin Glu Glu Arg Val Gin Gin Val Arg Lys Lys Leu Glu 

370 375 380 

Glu Ala Leu Met Ala Asp He Leu Ser Arg Ala Ala Asp Thr Glu Glu 
385 390 395 400 

Met Asp He Glu Met Asp Ser Gly Asp Glu Ala 
405 410 

<210> 2 
<211> 1233 
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<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). . (1236) 

<400> 2 ' 

atg cgc gcg cac ccg ggg gga ggc cgc tgc tgc ccg gag cag gag gag 48 

Met Arg Ala His Pro Gly Gly Gly Arg Cys Cys Pro Glu Gin Glu Glu 

1 5 10 15 

ggg gag agt gcg gcg ggc ggc age ggc get ggc ggc gac tec gec ata 96 
Gly Glu Ser Ala Ala Gly Gly Ser Gly Ala Gly Gly Asp Ser Ala lie 

20 .25 30 

gag cag ggg ggc cag ggc age gcg etc gec ccg tec ccg gtg age ggc 144 
Glu Gin Gly Gly Gin Gly Ser Ala Leu Ala Pro Ser Pro Val Ser Gly 

35 40 45 

gtg cgc agg gaa ggc get egg ggc ggc ggc cgt ggc egg ggg egg tgg 192 
Val Arg Arg Glu Gly Ala Arg Gly Gly Gly Arg Gly Arg Gly Arg Trp 

50 55 60 

aag cag gcg ggc egg ggc ggc ggc gtc tgt ggc cgt ggc egg ggc egg 240 
Lys Gin Ala Gly Arg Gly Gly Gly Val Cys Gly Arg Gly Arg Gly Arg 
65 70 75 80 

ggc cgt ggc egg gga egg gga egg ggc egg ggc egg ggc cgc ggc cgt 288 
Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg 

85 90 95 

ccc ccg agt ggc ggc age ggc ctt ggc ggc gac ggc ggc ggc tgc ggc 336 
Pro Pro Ser Gly Gly Ser Gly Leu Gly Gly Asp Gly Gly Gly Cys Gly 
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ggc ggc 
Gly Gly 

ttc ccg 
Phe Pro 
130 
gag age 
Glu Ser 
145 

aag gag 
Lys Glu 

gtc tac 
Val'Tyr 

ttg gca 
Leu Ala 



100 
ggc age 
Gly Ser 
115 

teg ggg 
Ser Gly 

ggg aag 
Gly Lys 

gaa gtg 
Glu Val 

tac ttc 
Tyr Phe 
180 
agg tac 
Arg Tyr 
195 

gga aag 
Gly Lys 



aga act 
Arg Thr 
210 
ctg cga 
Leu Arg 
225 

aca aca ttg cca 



ggt ggc 
Gly Gly 

age gcg 
Ser Ala 

agg atg 
Arg Met 
150 
ate cga 
He Arg 
165 

agt cca 
Ser Pro 

ctg gga 
Leu Gly 

atg atg 
Met Met 



aac gat 
Asn Asp 



ggc ggc 
Gly Gly 
120 
ggg ccg 
Gly Pro 
135 

gat tgc 
Asp Cys 

tct 
Lys Ser 

agt ggt 
Ser Gly 

aat aC t 

Asn Thr 
200 
cct agt 
Pro Ser 
215 

aat C 33 

Asn Gin 



105 

gec ccc egg 
Ala Pro Arg 

ggg ccc agg 
Gly Pro Arg 

ccg gec etc 
Pro Ala Leu 
155 

ggg eta agt 
Gly Leu Ser 

170 . 
aag aag ttc 
Lys Lys Phe 
185 

gtt gat etc 
Val Asp Leu 

aaa tta cag 
Lys Leu Gin 



cct etc 
Pro Leu 
230 

att aga caa aca 



110 

egg gag ccg 
Arg Glu Pro 
125 

gga ccc egg 
Gly Pro Arg 
140 

ccc ccc gga 
Pro Pro Gly 

get ggc aag 
Ala Gly Lys 

aga age aag 
Arg Ser Lys 
190 

age agt ttt 
Ser Ser Phe 

205 
aag aac aaa 
Lys Asn Lys 
220 

aaa cca gac 
Lys Pro Asp 



aat aag ggt 
Asn Lys Gly 
235 

gca tea att ttc aaa caa 



gtc cct 
Val Pro 

gec acg 
Ala Thr 

tgg aag 
Trp Lys 
160 
age gat 
Ser Asp 
175 

cct cag 
Pro Gin 

gac ttc 
Asp Phe 

cag aga 
Gin Arg 

ttg aat 
Leu Asn 
240 
ccg gta 



384 



432 



480 



528 



576 



624 



672 



720 



/ 



768 
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Thr Thr Leu Pro He Arg Gin Thr Ala Ser He Phe Lys Gin Pro Val 

245 250 255 

acc aaa gtc aca aat cat cct agt aat aaa gtg aaa tea gac cca caa 
Thr Lys Val Thr Asn His Pro Ser Asn Lys Val Lys Ser Asp Pro Gin 

260 265 270 

cga atg aat gaa cag cca cgt cag ctt ttc tgg gag aag agg eta caa 
Arg Met Asn Glu Gin Pro Arg Gin Leu Phe Trp Glu Lys Arg Leu Gin 

275 280 285 

gga ctt agt gca tea gat gta aca gaa caa att ata aaa acc atg gaa 
Gly Leu Ser Ala Ser Asp Val Thr Glu Gin He lie Lys Thr Met Glu 

290 295 300 

eta ccc aaa ggt ctt caa gga gtt ggt cca ggt age aat gat gag acc 
Leu Pro Lys Gly Leu Gin Gly Val Gly Pro Gly Ser Asn Asp Glu Thr 
305 310 315 320 

ctt tta tct get gtt gec agt get ttg cac aca age tct gcg cca ate 
Leu Leu Ser Ala Val Ala Ser Ala Leu His Thr Ser Ser Ala Pro He 

325 330 335 

aca ggg caa gtc tec get get gtg gaa aag aac cct get gtt tgg ctt 
Thr Gly Gin Val Ser Ala Ala Val Glu Lys Asn Pro Ala Val Trp Leu 

340 345 350 

aac aca tct caa ccc etc tgc aaa get ttt att gtc aca gat gaa gac 
Asn Thr Ser Gin Pro Leu Cys Lys Ala Phe He Val Thr Asp Glu Asp 

355 360 365 

ate agg aaa cag gaa gag cga gta cag caa gta cgc aag aaa ttg gaa 
He Arg Lys Gin Glu Glu Arg Val Gin Gin Val Arg Lys Lys Leu Glu 
370 375 380 



816 



864 



912 



960 



1008 



1056 



1104 



1152 
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gaa gca ctg atg gca gac ate ttg teg cga get get gat aca gaa gag 1200 

Glu Ala Leu Met Ala Asp lie Leu Ser Arg Ala Ala Asp Thr Glu Glu 

385 390 395 400 

atg gat att gaa atg gac agt gga gat gaa gec 1233 

Met Asp He Glu Met Asp Ser Gly Asp Glu Ala 

405 410 ' 

<210> 3 
<211> 196 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Met Arg Thr Leu Ala Cys Leu Leu Leu Leu Gly Cys Gly Tyr Leu Ala 

15 10 15 

His Val Leu Ala Glu Glu Ala Glu He Pro Arg Glu Val He Glu Arg 

20 25 30 

Leu Ala Arg Ser Gin He His Ser He Arg Asp Leu Gin Arg Leu Leu 

35 40 45 

Glu lie Asp Ser Val Gly Ser Glu Asp Ser Leu Asp Thr Ser Leu Arg 

50 55 60 

Ala His Gly Val His Ala Thr Lys His Val Pro Glu Lys Arg Pro Leu 
65 70 75 80 

Pro He Arg Arg Lys Arg Ser He Glu Glu Ala Val Pro Ala Val Cys 

85 90 95 

Lys Thr Arg Thr Val He Tyr Glu lie Pro Arg Ser Gin Val Asp Pro 

100 105 110 

Thr Ser Ala Asn Phe Leu He Trp Pro Pro Cys Val Glu Val Lys Arg 
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115 120 125 

Cys Thr Gly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 

130 135 140 

Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys 
145 150 ■ 155 160 

Lys Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu 

165- 170 175 

Cys Ala Cys Ala Thr Thr Ser Leu Asn Pro Asp Tyr Arg Glu Glu Asp 

180 185 190 

Thr Asp Val Arg 
195 

<210> 4 
<211> 588 
<212> DNA 

<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1)..(591) 
<400> 4 

atg agg acc ttg get tgc ctg ctg etc etc ggc tgc gga tac etc gec 
Met Arg Thr Leu Ala Cys Leu Leu Leu Leu Gly Cys Gly Tyr Leu Ala 

1 5 10 15 

cat gtt ctg gec gag gaa gec gag ate ccc cgc gag gtg ate gag agg 
His Val Leu Ala Glu Glu Ala Glu lie Pro Arg Glu Val He Glu Arg 

20 25 . 30 

ctg gec cgc agt cag ate cac age ate egg gac etc cag cga etc ctg 
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Leu Ala Arg Ser Gin He His Ser He Arg Asp Leu Gin Arg Leu Leu 

35 40 45 

gag ata gac tec gta ggg agt gag gat tct ttg gac acc age ctg aga 192 
Glu lie Asp Ser Val Gly Ser Glu Asp Ser Leu Asp Thr Ser Leu Arg 

50 55 60 

get cac ggg gtc cac gee act aag 'cat gtg ccc gag aag egg ccc ctg 240 
Ala His Gly Val His Ala Thr Lys His Val Pro Glu Lys Arg Pro Leu 
65 70 75 80 

ccc att egg agg aag aga age ate gag gaa get gtc ccc get gtc tgc 288 
Pro He Arg Arg Lys Arg Ser lie Glu Glu Ala Val Pro Ala Val Cys 

85 90 95 

aag acc agg acg gtc att tac gag att cct egg agt cag gtc gac ccc 336 
Lys Thr Arg Thr Val He Tyr Glu He Pro Arg Ser Gin Val Asp Pro 

100 105 110 

acg tec gec aac ttc ctg ate tgg ccc ccg tgc gtg gag gtg aaa cgc 384 
Thr Ser Ala Asn Phe Leu He Trp Pro Pro Cys Val Glu Val Lys Arg 

115 120 125 

tgc acc ggc tgc tgc aac acg age agt gtc aag tgc cag ccc tec cgc 432 
Cys Thr Gly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 

130 135 140 

gtc cac cac cgc age gtc aag gtg gec aag gtg gaa tac gtc agg aag 480 
Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys 
145 150 155 160 

aag cca aaa tta aaa gaa gtc cag gtg agg tta gag gag cat ttg gag 528 
Lys Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu 
165 170 175 
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tgc gcc tgc gcg acc aca age ctg aat ccg gat tat egg gaa gag gac 576 
Cys Ala Cys Ala Thr Thr Ser Leu Asn Pro Asp Tyr Arg Glu Glu Asp 

180 185 190 

acg gat gtg agg 588 
Thr Asp Val Arg 

195 / 

<210> 5 
<211> 241 
<212> PRT 

<213> Homo sapiens 
<400> 5 

Met Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg 

15 10 '15 

Leu Val Ser Ala Glu Gly Asp Pro lie Pro Glu Glu Leu Tyr Glu Met 

20 25 30 

Leu Ser Asp His Ser He Arg Ser Phe Asp Asp Leu Gin Arg Leu Leu 

35 40 45 

His Gly Asp Pro Gly Glu Glu Asp Gly Ala Glu Leu Asp Leu Asn Met 

50 55 60 

Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg 
65 70 75 80 

Arg Ser Leu Gly Ser Leu Thr lie Ala Glu Pro Ala Met He Ala Glu 

85 90 95 

Cys Lys Thr Arg Thr Glu Val Phe Glu He Ser Arg Arg Leu He Asp 

100 105 110 

Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gin 
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115 120 125 

Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val Gin Cys Arg Pro Thr 

130 135 140 

Gin Val Gin Leu Arg Pro Val Gin Val Arg Lys lie Glu lie Val Arg 
145 150 155 160 

Lys Lys/Pro lie Phe Lys Lys Ala Thr Val Thr Leu Glu Asp "His Leu 

165 170 175 

Ala Cys Lys Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser 

180 185 190 

Pro Gly Gly Ser Gin Glu Gin Arg Ala Lys Thr Pro Gin Thr Arg Val 

195 200 205 

Thr He Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg 

210 215 220 

Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly 
225 230 235 240 

Ala 

<210> 6 
<211> 723 
<212> DNA 

<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1). . (726) 
<400> 6 

atg aat cgc tgc tgg gcg etc ttc ctg tct etc tgc tgc tac ctg cgt 
Met Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg 
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15 10 15 

ctg gtc age gec gag ggg gac ccc att ccc gag gag ctt tat gag atg 96 
Leu Val Ser Ala Glu Gly Asp Pro He Pro Glu Glu Leu Tyr Glu Met 

20 25 30 

ctg agt gac cac teg ate cgc tec ttt gat gat etc caa cgc ctg ctg 144 
Leu Ser Asp His Ser He Arg Ser Phe Asp' 7 Asp Leu Gin Arg Leu Leu 

35 40 45 

cac gga gac ccc gga gag gaa gat ggg gee gag ttg gac ctg aac atg 192 
His Gly Asp Pro Gly Glu Glu Asp Gly Ala Glu Leu Asp Leu Asn Met 

50 55 60 

acc cgc tec cac tct gga ggc gag ctg gag age ttg get cgt gga aga 240 
Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg 
65 70 75 80 

agg age ctg ggt tec ctg acc att get gag ccg gec atg ate gee gag 288 
Arg Ser Leu Gly Ser Leu Thr He Ala Glu Pro Ala Met He Ala Glu 

85 90 95 

tgc aag acg cgc acc gag gtg ttc gag ate tec egg cgc etc ata gac 336 
Cys Lys Thr Arg Thr Glu Val Phe Glu He Ser Arg Arg Leu lie Asp 

100 105 110 

cgc acc aac gec aac ttc ctg gtg tgg ccg ccc tgt gtg gag gtg cag 384 
Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gin 

115 120 125 

cgc tgc tec ggc tgc tgc aac aac cgc aac gtg cag tgc cgc ccc acc 432 
Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val Gin Cys Arg Pro Thr 

130 135 140 

cag gtg cag ctg cga cct gtc cag gtg aga aag ate gag att gtg egg 480 
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Gin Val Gin Leu Arg Pro Val Gin Val Arg Lys He Glu lie Val Arg 
145 150 155 160 

aag aag cca ate ttt aag aag gcc acg gtg acg ctg gaa gac cac ctg 528 
Lys Lys Pro He Phe Lys Lys Ala Thr Val Thr Leu Glu Asp His Leu 

165 170 175 

gca tgc aag tgt gag aca gtg gca get gca egg cct gtg acc cga age 576 
Ala Cys Lys Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser 

180 185 190 

ccg ggg ggt tec cag gag cag cga gcc aaa acg ccc caa act egg gtg 624 
Pro Gly Gly Ser Gin Glu Gin Arg Ala Lys Thr Pro Gin Thr Arg Val 

195 200 205 

acc att egg acg gtg cga gtc cgc egg ccc ccc aag ggc aag cac egg 672 
Thr He Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg 

210 , 215 220 

aaa ttc aag cac acg cat gac aag acg gca ctg aag gag acc ctt gga 720 
Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly 
225 .230 235 240 

gcc 723 
Ala 

<210> 7 
<211> 155 
<212> PRT 

<213> Homo sapiens 
<400> 7 

Met Ala Ala Gly Ser He Thr Thr Leu Pro Ala Leu Pro Glu Asp Gly 
15 10 15 
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Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys Arg Leu 

20 25 30 

Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg He His Pro Asp Gly Arg 

35 40 45 

Val Asp Gly Val Arg Glu Lys Ser Asp Pro His lie Lys Leu Gin Leu 

50 / 55 60 

Gin Ala Glu Glu Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn 
65 70 75 80 

Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys 

85 90 95 

Val Thr Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr 

100 105 HO 

Asn Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

115 120 125 

Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin Lys 

130 ' 135 140 

Ala He Leu Phe Leu Pro Met Ser Ala Lys Ser 
145 , 150 
<210> 8 
<211> 465 
<212> DNA 

<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1)..(468) 
<400> 8 
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atg gca gcc ggg age ate acc acg ctg ccc gec ttg ccc gag gat ggc 48 
Met Ala Ala Gly Ser lie Thr Thr Leu Pro Ala Leu Pro Glu Asp Gly 

15 10 15 

ggc age ggc gcc ttc ccg ccc ggc. cac ttc aag gac ccc aag egg ctg 96 
Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys Arg Leu 

20 25 / 30 

tac tgc aaa aac ggg ggc ttc ttc ctg cgc ate cac ccc gac ggc cga 144 
Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg He His Pro Asp Gly Arg 

35 40 45 

gtt gac ggg gtc egg gag aag age gac cct cac ate aag eta caa ctt 192 
Val Asp Gly Val Arg Glu Lys Ser Asp Pro His He Lys Leu Gin Leu 

50 55 60 

caa gca gaa gag aga gga gtt gtg tct ate aaa gga gtg tgt get aac 240 
Gin Ala Glu Glu Arg Gly Val Val Ser lie Lys Gly Val Cys Ala Asn 
65 70 75 80 

cgt tac ctg get atg aag gaa gat gga aga tta ctg get tct aaa tgt 288 
Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys 

85 90 95 

gtt acg gat gag tgt ttc ttt ttt gaa cga ttg gaa tct aat aac tac 336 
Val Thr Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr 

100 105 HO 

aat act tac egg tea agg aaa tac acc agt tgg tat gtg gca ttg aaa 384 
Asn Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

115 120 125 

cga act ggg cag tat aaa ctt gga tec aaa aca gga cct ggg cag aaa 432 
Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin Lys 
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130 135 140 

get ata ctt ttt ctt cca atg tct get aag age 
Ala He Leu Phe Leu Pro Met Ser Ala Lys Ser 
145 150 155 

<210> 9 1 
<211> 324 
<212> PRT 

<213> Homo sapiens 
<400> 9 

Met Phe Pro Ser Pro Ala Leu Thr Pro Thr Pro Phe Ser Val Lys Asp 

1 5 10 15 

He Leu Asn Leu Glu Gin Gin Gin Arg Ser Leu Ala Ala Ala Gly Glu 

20 25 30 

Leu Ser Ala Arg Leu Glu Ala Thr Leu Ala Pro Ser Ser Cys Met Leu 

35 40 45 

Ala Ala Phe Lys Pro Glu Ala Tyr Ala Gly Pro Glu Ala Ala Ala Pro 

50 55 60 

Gly Leu Pro Glu Leu Arg Ala Glu Leu Gly Arg Ala Pro Ser Pro Ala 
65 70 75 80 

Lys Cys Ala Ser Ala Phe Pro Ala Ala Pro Ala Phe Tyr Pro Arg Ala 

85 90 95 

Tyr Ser Asp Pro Asp Pro Ala Lys Asp Pro Arg Ala Glu Lys Lys Glu 

100 105 110 

Leu Cys Ala Leu Gin Lys Ala Val Glu Leu Glu Lys Thr Glu Ala Asp 

115 120 125 

Asn Ala Glu Arg Pro Arg Ala Arg Arg Arg Arg Lys Pro Arg Val Leu 
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130 135 140 

Phe Ser Gin Ala Gin Val Tyr Glu Leu Glu Arg Arg Phe Lys Gin Gin 
145 150 155 160 

Arg Tyr Leu Ser Ala Pro Glu Arg Asp Gin Leu Ala Ser Val Leu Lys 

165 170 175 

Leu Thr Ser Thr Gin Vai Lys lie Trp Phe Gin Asn Arg Arg Tyr Lys 

180 185 190 

Cys Lys Arg Gin Arg Gin Asp Gin Thr Leu Glu Leu Val Gly Leu Pro 

195 200 205 

Pro Pro Pro Pro Pro Pro Ala Arg Arg lie Ala Val Pro Val Leu Val 

210 215 220 

Arg Asp Gly Lys Pro Cys Leu Gly Asp Ser Ala Pro Tyr Ala Pro Ala 
225 230 235 240 

Tyr Gly Val Gly Leu Asn Pro Tyr Gly Tyr Asn Ala Tyr Pro Ala Tyr 

245 250 255 

Pro Gly Tyr Gly Gly Ala Ala Cys Ser Pro Gly Tyr Ser Cys Thr Ala 

260 265 270 

Ala Tyr Pro Ala Gly Pro Ser Pro Ala Gin Pro Ala Thr Ala Ala Ala 

275 280 285 

Asn Asn Asn Phe Val Asn Phe Gly Val Gly Asp Leu Asn Ala Val Gin 

290 295 300 

Ser Pro Gly He Pro Gin Ser Asn Ser Gly Val Ser Thr Leu His Gly 
305 310 315 320 

He Arg Ala Trp 

<210> 10 
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<211> 972 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(975) / 

<400> 10 

atg ttc ccc age cct get etc acg ccc acg ccc ttc tea gtc aaa gac 48 
Met Phe Pro Ser Pro Ala Leu Thr Pro Thr Pro Phe Ser Val Lys Asp 

1 5 10 15 

ate eta aac ctg gaa cag cag cag cgc age ctg get gee gee gga gag 96 
He Leu Asn Leu Glu Gin Gin Gin Arg Ser Leu Ala Ala Ala Gly Glu 

20 25 30 

etc tct gee cgc ctg gag gcg ace ctg gcg ccc tec tec tgc atg ctg 144 
Leu Ser Ala Arg Leu Glu Ala Thr Leu Ala Pro Ser Ser Cys Met Leu 

35 40 45 

gec gee ttc aag cca gag gec tac get ggg ccc gag gcg get gcg ccg 192 
Ala Ala Phe Lys Pro Glu Ala Tyr Ala Gly Pro Glu Ala Ala Ala Pro 

50 55 60 

ggc etc cca gag ctg cgc gca gag ctg ggc cgc gcg cct tea ccg gee 240 
Gly Leu Pro Glu Leu Arg Ala Glu Leu Gly Arg Ala Pro Ser Pro Ala 
65 70 75 80 

aag tgt gcg tct gec ttt ccc gec gee ccc gee ttc tat cca cgt gec 288 
Lys Cys Ala Ser Ala Phe Pro Ala Ala Pro Ala Phe Tyr Pro Arg Ala 

85 90 95 

tac age gac ccc gac cca gec aag gac cct aga gee gaa aag aaa gag 336 
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Tyr Ser Asp Pro Asp Pro Ala Lys Asp Pro Arg Ala Glu Lys Lys Glu 

100 105 110 

ctg tgc gcg ctg cag aag gcg gtg gag ctg gag aag aca gag gcg gac 384 
Leu Cys Ala Leu Gin Lys Ala Val Glu Leu Glu Lys Thr Glu Ala Asp 
115 120 125 

/ aac gcg gag egg ccc egg gcg cga egg egg agg aag ccg cge gtg etc 432 
Asn Ala Glu Arg Pro Arg Ala Arg Arg Arg Arg Lys Pro Arg Val Leu 

130 135 140 

ttc teg cag gcg cag gtc tat gag ctg gag egg cge ttc aag cag cag 480 
Phe Ser Gin Ala Gin Val Tyr Glu Leu Glu Arg Arg Phe Lys Gin Gin 
145 150 155 160 

egg tac ctg teg gee ccc gaa cge gac cag ctg gee age gtg ctg aaa 528 
Arg Tyr Leu Ser Ala Pro Glu Arg Asp Gin Leu Ala Ser Val Leu Lys 

165 170 175 

etc acg tec acg cag gtc aag ate tgg ttc cag aac egg cge tac aag 576 
Leu Thr Ser Thr Gin Val Lys He Trp Phe Gin Asn Arg Arg Tyr Lys 

180 185 190 

tgc aag egg cag egg cag gac cag act ctg gag ctg gtg ggg ctg ccc 624 
Cys Lys Arg Gin Arg Gin Asp Gin Thr Leu Glu Leu Val Gly Leu Pro 

195 200 205 

ccg ccg ccg ccg ccg cct gee cge agg ate gcg gtg cca gtg ctg gtg 672 
Pro Pro Pro Pro Pro Pro Ala Arg Arg He Ala Val Pro Val Leu Val 

210 215 220 

cge gat ggc aag cca tgc eta ggg gac teg gcg ccc tac gcg cct gee 720 
Arg Asp Gly Lys Pro Cys Leu Gly Asp Ser Ala Pro Tyr Ala Pro Ala 
225 230 235 240 
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tac ggc gtg ggc etc aat ccc tac ggt tat aac gec tac ccc gec tat 768 
Tyr Gly Val Gly Leu Asn Pro Tyr Gly Tyr Asn Ala Tyr Pro Ala Tyr 

245 250 255 

ccg ggt tac ggc ggc gcg gec tgc age cct ggc tac age tgc act gec 816 
Pro Gly Tyr Gly Gly Ala Ala Cys Ser Pro Gly Tyr Ser Cys Thr Ala 

260 / 265 270 

get tac ccc gec ggg cct tec cca gcg cag ccg gec act gec gec gee 864 
Ala Tyr Pro Ala Gly Pro Ser Pro Ala Gin Pro Ala Thr Ala Ala Ala 

275 280 285 

aac aac aac ttc gtg aac ttc ggc gtc ggg gac ttg aat gcg gtt cag 912 
Asn Asn Asn Phe Val Asn Phe Gly Val Gly Asp Leu Asn Ala Val Gin 

290 295 300 

age ccc ggg att ccg cag age aac teg gga gtg tec acg ctg cat ggt 960 
Ser Pro Gly He Pro Gin Ser Asn Ser Gly Val Ser Thr Leu His Gly 
305 310 315 320 

ate cga gee tgg 972 
He Arg Ala Trp 
324 

<210> 11 
<211> 442 
<212> PRT 

<213> Homo sapiens 
<400> 11 

Met Tyr Gin Ser Leu Ala Met Ala Ala Asn His- Gly Pro Pro Pro Gly 

1 5 10 15 

Ala Tyr Gin Ala Gly Gly Pro Gly Pro Phe Met His Gly Ala Gly Ala 
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20 25 30 

Ala Ser Ser Pro Val Tyr Leu Pro Thr Pro Arg Val Pro Ser Ser Val 

35 40 45 

Leu Gly Leu Ser Tyr Leu Gin Gly Gly Gly Ala Gly Ser Ala Ser Gly 

50 55 60 

Gly Pro Ser Gly Gly Ser Pro Gly Gly Ala Ala Ser Gly Ala Gly Pro 
65 70 75 80 

Gly Thr Gin Gin Gly Ser Pro Gly Trp Ser Gin Ala Gly Ala Thr Gly 

85 90 95 

Ala Ala Tyr Thr Pro Pro Pro Val Ser Pro Arg Phe Ser Phe Pro Gly 

100 105 110 

Thr Thr Gly Ser Leu Ala Ala Ala Ala Ala Ala Ala Ala Ala Arg Glu 

115 120 125 

Ala Ala Ala Tyr Ser Ser Gly Gly Gly Ala Ala Gly Ala Gly Leu Ala 

130 135 140 

Gly Arg Glu Gin Tyr Gly Arg Ala Gly Phe Ala Gly Ser Tyr Ser Ser 
145 150 155 160 

Pro Tyr Pro Ala Tyr Met Ala Asp Val Gly Ala Ser Trp Ala Ala Ala 

165 170 175 

Ala Ala Ala Ser Ala Gly Pro Phe Asp Ser Pro Val Leu His Ser Leu 

180 185 190 

Pro Gly Arg Ala Asn Pro Ala Ala Arg His Pro Asn Leu Asp Met Phe 

195 200 205 

Asp Asp Phe Ser Glu Gly Arg Glu Cys Val Asn Cys Gly Ala Met Ser 

210 215 220 

Thr Pro Leu Trp Arg Arg Asp Gly Thr Gly His Tyr Leu Cys Asn Ala 
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225 230 235 240 

Cys Gly Leu Tyr His Lys Met Asn Gly He Asn Arg Pro Leu lie Lys 

245 250 255 

Pro Gin Arg Arg Leu Ser Ala Ser Arg Arg Val Gly Leu Ser Cys Ala 

260 265 270 

Asn Oys Gin Thr Thr Thr Thr Thr Leu Trp Arg Arg Asn Ala Glu Gly 

275 280 285 

Glu Pro Val Cys Asn Ala Cys Gly Leu Tyr Met Lys Leu His Gly Val 

290 295 300 

Pro Arg Pro Leu Ala Met Arg Lys Glu Gly lie Gin Thr Arg Lys Arg 
305 310 315 320 

Lys Pro Lys Asn Leu Asn Lys Ser Lys Thr Pro Ala Ala Pro Ser Gly 

325 330 335 

Ser Glu Ser Leu Pro Pro Ala Ser Gly Ala Ser Ser Asn Ser Ser Asn 

340 345 350 

Ala Thr Thr Ser Ser Ser Glu Glu Met Arg Pro He Lys Thr Glu Pro 

355 360 365 

Gly Leu Ser Ser His Tyr Gly His Ser Ser Ser Val Ser Gin Thr Phe 

370 375 380 

Ser Val Ser Ala Met Ser Gly His Gly Pro Ser He His Pro Val Leu 
385 390 395 400 

Ser Ala Leu Lys Leu Ser Pro Gin Gly Tyr Ala Ser Pro Val Ser Gin 

405 410 415 

Ser Pro Gin Thr Ser Ser Lys Gin Asp Ser Trp Asn Ser Leu Val Leu 

420 425 430 

Ala Asp Ser His Gly Asp lie lie Thr Ala 
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435 440 

<210> 12 
<211> 1326 
<212> DNA 
<213> Homo sapiens 

<220> ■ ' / 

<221> CDS 

<223> (1). . (1329) 

<400> 12 

atg tat cag age ttg gee atg gec gec aac cac ggg ccg ccc ccc ggt 48 
Met Tyr Gin Ser Leu Ala Met Ala Ala Asn His Gly Pro Pro Pro Gly 

1 5 10 15 

gec tac cag gcg ggc ggc ccc ggc ccc ttc atg cac ggc gcg ggc gec 96 
Ala Tyr Gin Ala Gly Gly Pro Gly Pro Phe Met His Gly Ala Gly Ala 

20 25 30 

gcg tec teg cca gtc tac ctg ccc aca ccg egg gtg ccc tec tec gtt 144 
Ala Ser Ser Pro Val Tyr Leu Pro Thr Pro Arg Val Pro Ser Ser Val 

35 40 45 

ctg ggc ctg tec tac etc cag ggc gga ggc gcg ggc tct gcg tec gga 192 
Leu Gly Leu Ser Tyr Leu Gin Gly Gly Gly Ala Gly Ser Ala Ser Gly 

50 55 60 

ggc ccc teg ggc ggc age ccc ggt ggg gee gcg tct ggt gcg ggg ccc 240 
Gly Pro Ser Gly Gly Ser Pro Gly Gly Ala Ala Ser Gly Ala Gly Pro 
65 70 75 80 

ggg ace cag cag ggc age ccg gga tgg age cag gcg gga gcg ace gga 288 
Gly Thr Gin Gin Gly Ser Pro Gly Trp Ser Gin Ala Gly Ala Thr Gly 
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85 90 95 

gcc get tac acc ccg ccg ccg gtg teg ccg cgc ttc tec ttc ccg ggg 336 
Ala Ala Tyr Thr Pro Pro Pro Val Ser Pro Arg Phe Ser Phe Pro Gly 

100 105 110 

acc acc ggg tec ctg gcg gcg gcg gcg gcg get gcc gcc gcc egg gaa 384 
Thr Thr Gly Ser Leu Ala Ala Ala Ala Ala Ala Ala Ala Ala Arg Glu ; 

115 120 125 

get gcg gcc tac age agt ggc ggc gga gcg gcg ggt gcg ggc ctg gcg 432 
Ala Ala Ala Tyr Ser Ser Gly Gly Gly Ala Ala Gly Ala Gly Leu Ala 

130 135 140 

ggc cgc gag cag tac ggg cgc gcc ggc ttc gcg ggc tec tac tec age 480 
Gly Arg Glu Gin Tyr Gly Arg Ala Gly Phe Ala Gly Ser Tyr Ser Ser 
145 150 155 160 

ccc tac ccg get tac atg gcc gac gtg ggc gcg tec tgg gcc gca gcc 528 
Pro Tyr Pro Ala Tyr Met Ala Asp Val Gly Ala Ser Trp Ala Ala Ala 

165 170 175 

gcc gcc gcc tec gcc ggc ccc ttc gac age ccg gtc ctg cac age ctg 576 
Ala Ala Ala Ser Ala Gly Pro Phe Asp Ser Pro Val Leu His Ser Leu 

180 185 190 

ccc ggc egg gcc aac ccg gcc gcc cga cac ccc aat etc gat atg ttt 624 
Pro Gly Arg Ala Asn Pro Ala Ala Arg His Pro Asn Leu Asp Met Phe 

195 200 205 

gac gac ttc tea gaa ggc aga gag tgt gtc aac tgt ggg get atg tec 672 
Asp Asp Phe Ser Glu Gly Arg Glu Cys Val Asn Cys Gly Ala Met Ser 

210 215 220 

acc ccg etc tgg agg cga gat ggg acg ggt cac tat ctg tgc aac gcc 720 
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Thr Pro Leu Trp Arg Arg Asp Gly Thr Gly His Tyr Leu Cys Asn Ala 
225 230 235 240 

tgt ggc etc tac cac aag atg aac ggc ate aac egg ccg etc ate aag 768 
Cys Gly Leu Tyr His Lys Met Asn Gly lie Asn Arg Pro Leu He Lys 

245 250 255 

cct cag cgc egg ctg tec gee tec cgc cga gtg ggc etc tec tgt gee 816 
Pro Gin Arg Arg Leu Ser Ala Ser Arg Arg Val Gly Leu Ser Cys Ala 

260 265 270 

aac tgc cag ace ace acc acc acg ctg tgg cgc cgc aat gcg gag ggc 864 
Asn Cys Gin Thr Thr Thr Thr Thr Leu Trp Arg Arg Asn Ala Glu Gly 

275 280 285 

gag cct gtg tgc aat gee tgc ggc etc tac atg aag etc cac ggg gtg 912 
Glu Pro Val Cys Asn Ala Cys . Gly Leu Tyr Met Lys Leu His Gly Val 

290 295 300 

ccc agg cct ctt gca atg egg aaa gag ggg ate caa acc aga aaa egg 960 
Pro Arg Pro Leu Ala Met Arg Lys Glu Gly lie Gin Thr Arg Lys Arg 
305 310 315 320 

aag ccc aag aac ctg aat aaa tct aag aca cca gca get cct tea ggc 1008 
Lys Pro Lys Asn Leu Asn Lys Ser Lys Thr Pro Ala Ala Pro Ser Gly 

325 330 335 

agt gag age ctt cct ccc gec age ggt get tec age aac tec age aac 1056 
Ser Glu Ser Leu Pro Pro Ala Ser Gly Ala Ser Ser Asn Ser Ser Asn 

340 345 350 

gec acc acc age age age gag gag atg cgt ccc ate aag acg gag cct 1104 
Ala Thr Thr Ser Ser Ser Glu Glu Met Arg Pro lie Lys Thr Glu Pro 
355 360 365 
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ggc ctg tea tct cac tac ggg cac age age tec gtg tec cag acg ttc 1152 
Gly Leu Ser Ser His Tyr Gly His Ser Ser Ser Val Ser Gin Thr Phe 

370 375 380 

tea gtc agt gcg atg tct ggc cat ggg ccc tec ate cac cct gtc etc 1200 
Ser Val Ser Ala Met Ser Gly His Gly Pro Ser He His Pro Val Leu 
385 390 395 / 400 

teg gee ctg aag etc tec cca caa ggc tat gcg tct ccc gtc age cag 1248 
Ser Ala Leu Lys Leu Ser Pro Gin Gly Tyr Ala Ser Pro Val Ser Gin 

405 410 415 

tct cca cag ace age tec aag cag gac tct tgg aac agt ctg gtc ttg 1296 
Ser Pro Gin Thr Ser Ser Lys Gin Asp Ser Trp Asn Ser Leu Val Leu 

420 425 430 

gee gac agt cac ggg gac ata ate act gcg 1326 
Ala Asp Ser His Gly Asp lie He Thr Ala 
435 440 

<210> 13 
<211> 507 
<212> PRT 

<213> Homo sapiens 
<400> 13 

Met Gly Arg Lys Lys He Gin He Thr Arg He Met Asp Glu Arg Asn 

1.5 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 
35 40 45 
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Asn Ser Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Ser Asp lie Val Glu Ala Leu Asn Lys Lys Glu His Arg Gly Cys 

85 90 95 

Asp Ser Pro Asp Pro Asp Thr Ser Tyr Val Leu Thr Pro His Thr Glu 

100 105 110 

Glu Lys Tyr Lys Lys He Asn Glu Glu Phe Asp Asn Met Met Arg Asn 

115 120 125 

His Lys lie Ala Pro Gly Leu Pro Pro Gin Asn Phe Ser Met Ser Val 

130 135 140 

Thr Val Pro Val Thr Ser Pro Asn Ala Leu Ser Tyr Thr Asn Pro Gly 
145 150 155 160 

Ser Ser Leu Val Ser Pro Ser Leu Ala Ala Ser Ser Thr Leu. Thr Asp 

165 170 175 

Ser Ser Met Leu Ser Pro Pro Gin Thr Thr Leu His Arg Asn Val Ser 

180 185 190 

Pro Gly Ala Pro Gin Arg Pro Pro Ser Thr Gly Asn Ala Gly Gly Met 

195 200 205 

Leu Ser Thr Thr Asp Leu Thr Val Pro Asn Gly Ala Gly Ser Ser Pro 

210 215 220 

Val Gly Asn Gly Phe Val Asn Ser Arg Ala Ser Pro Asn Leu He Gly 
225 230 235 240 

Ala Thr Gly Ala Asn Ser Leu Gly Lys Val Met Pro Thr Lys Ser Pro 
245 250 255 
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Pro Pro Pro Gly Gly Gly Asn Leu Gly Met Asn Ser Arg Lys Pro Asp 

260 265 270 

Leu Arg Val Val He Pro Pro Ser Ser Lys Gly Met Met Pro Pro Leu 

275 280 285 

Ser Glu Glu Glu Glu Leu Glu Leu Asn Thr Gin Arg He Ser Ser Ser 

290 / 295 300 

Gin Ala Thr Gin Pro Leu Ala Thr Pro Val Val Ser Val Thr Thr Pro 
305 310 315 320 

Ser Leu Pro Pro Gin Gly Leu Val Tyr Ser Ala Met Pro Thr Ala Tyr 

325 330 335 

Asn Thr Asp Tyr Ser Leu Thr Ser Ala Asp Leu Ser Ala Leu Gin Gly 

340 345 350 

Phe Asn Ser Pro Gly Met Leu Ser Leu Gly Gin Val Ser Ala Trp Gin 

355 360 365 

Gin His His Leu Gly Gin Ala Ala Leu Ser Ser Leu Val Ala Gly Gly 

370 375 380 

Gin Leu Ser Gin Gly Ser Asn Leu Ser He Asn Thr Asn Gin Asn He 
385 390 395 400 

Ser He Lys Ser Glu Pro lie Ser Pro Pro Arg Asp Arg Met Thr Pro 

405 410 415 

Ser Gly Phe Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Pro Pro 

420 425 430 

Pro Pro Pro Gin Pro Gin. Pro Gin Pro Pro Gin Pro Gin Pro Arg Gin 

435 440 445 

Glu Met Gly Arg Ser Pro Val Asp Ser Leu Ser Ser Ser Ser Ser Ser 
450 455 460 
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Tyr Asp Gly Ser Asp Arg Glu Asp Pro Arg Gly Asp Phe His Ser Pro 
465 v 470 475 480 

He Val Leu Gly Arg Pro Pro Asn Thr Glu Asp Arg Glu Ser Pro Ser 

485 490 495 

Val Lys Arg Met Arg Met Asp Ala Trp Val Thr 

500 505 / 

<210> 14 
<211> 1521 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). . (1524) 

<400> 14 

atg ggg egg aag aaa ata caa ate aca cgc ata atg gat gaa agg aac 48 
Met Gly Arg Lys Lys lie Gin He Thr Arg lie Met Asp Glu Arg Asn 

1 5 10 15 

cga cag gtc act ttt aca aag aga aag ttt gga tta atg aag aaa gec 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gaa ctt agt gtg etc tgt gac tgt gaa ata gca etc ate att ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu lie He Phe 

35 40 45 

aac age tct aac aaa ctg ttt caa tat get age act gat atg gac aaa 192 
Asn Ser Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 
50 55 60 
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gtt ctt etc aag 
Val Leu Leu Lys 
65 

aac teg gat att 
Asn Ser Asp lie 



gac age 
Asp Ser 

gaa aaa 
Glu Lys 

cat aaa 
His Lys 
130 
aca gtt 
Thr Val 
145 

agt tea 
Ser Ser 



cca gac 
Pro Asp 
100 
tat aaa 
Tyr Lys 
115 

ate gca 
He Ala 

cca gtg 
Pro Val 

ctg gtg 
Leu Val 



tea age atg etc 
Ser Ser Met Leu 
180 

cct gga get cct 
Pro Gly Ala Pro 



tat aca gaa 
Tyr Thr Glu 
70 

gtt gag get 
Val Glu Ala 
85 

cct gat act 
Pro Asp Thr 

aaa att aat 
Lys He Asn 

cct ggt ctg 
Pro Gly Leu 
135 

ace age ccc 
Thr Ser Pro 
150 

tec cca tct 
Ser Pro Ser 
165 

tct cca cct 
Ser Pro Pro 

cag aga cca 
Gin Arg Pro 



tat aat 
Tyr Asn 

ctg aac 
Leu Asn 

tea tat 
Ser Tyr 
105 
gag gaa 
Glu Glu 
120 

cca cct 
Pro Pro 

aat get 
Asn Ala 

ttg gca 
Leu Ala 

caa ace 
Gin Thr 
185 
cca agt 
Pro Ser 



gaa cct cat 
Glu Pro His 
75 

aag aag gaa 
Lys Lys Glu 
90 

gtg eta act 
Val Leu Thr 

ttt gat aat 
Phe Asp Asn 

cag aac ttt 
Gin Asn Phe 
140 

ttg tec tac 
Leu Ser Tyr 
155 

gee age tea 
Ala Ser Ser 
170 

aca tta cat 
Thr Leu His 

act ggc aat 
Thr Gly Asn 



gaa age 
Glu Ser 

cac aga 
His Arg 

cca cat 
Pro His 
110 
atg atg 
Met Met 
125 

tea atg 
Ser Met 

act aac 
Thr Asn 

acg tta 
Thr Leu 

aga aat 
Arg Asn 
190 
gca ggt 
Ala Gly 



aga acc 
Arg Thr 
80 

ggg tgc 
Gly Cys 
95 
aca gaa 
Thr Glu 

egg aat 
Arg Asn 

tct gtc 
Ser Val 

cca ggg 
Pro Gly 
160 
aca gat 
Thr Asp 
175 

gtg tct 
Val Ser 

ggg atg. 
Gly Met 



240 



288 



336 



384 



432 



480 



528 



576 



624 
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195 200 205 

ttg age act aca gac etc aca gtg cca aat gga get gga age agt cca 672 
Leu Sep Thr Thr Asp Leu Thr Val Pro Asn Gly Ala Gly Ser Ser Pro 

210 215 220 

gtg ggg aat gga ttt gta aac tea aga get tct cca aat ttg att gga 720 
Val Gly Asn Gly Phe Val Asn^Ser Arg Ala Ser Pro Asn Leu lie Gly 
225 230 235 240 

get act ggt gca aat age tta ggc aaa gtc atg cct aca aag tct ccc 768 
Ala Thr Gly Ala Asn Ser Leu Gly Lys Val Met Pro Thr Lys Ser Pro 

245 250 255 

cct cca cca ggt ggt ggt aat ctt gga atg aac agt agg aaa cca gat 816 
Pro Pro Pro Gly Gly Gly Asn Leu Gly Met Asn Ser Arg Lys Pro Asp 

260 265 270 

ctt cga gtt gtc ate ccc cct tea age aag ggc atg atg cct cca eta 864 
Leu Arg Val Val He Pro Pro Ser Ser Lys Gly Met Met Pro Pro Leu 

275 280 285 

teg gag gaa gag gaa ttg gag ttg aac acc caa agg ate agt agt tct 912 
Ser Glu Glu Glu Glu Leu Glu Leu Asn Thr Gin Arg He Ser Ser Ser 

290 295 300 

caa gee act caa cct ctt get acc cca gtc gtg tct gtg aca acc cca 960 
Gin Ala Thr Gin Pro Leu Ala Thr Pro Val Val Ser Val Thr Thr Pro 
305 310 315 ' 320 

age ttg cct ccg caa gga ctt gtg tac tea gca atg ccg act gee tac 1008 
Ser Leu Pro Pro Gin Gly Leu Val Tyr Ser Ala Met Pro Thr Ala Tyr 

325 330 335 

aac act gat tat tea ctg acc age get gac ctg tea gec ctt caa ggc 1056 
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Asn Thr Asp Tyr Ser Leu Thr Ser Ala Asp Leu Ser Ala Leu Gin Gly 

340 345 350 

ttc aac teg cca gga atg ctg teg ctg gga cag gtg teg gee tgg cag 1104 
Phe Asn Ser Pro Gly Met Leu Ser Leu Gly Gin Val Ser Ala Trp Gin 

355 360 365 

cag cac cac eta gga caa gca gee etc age tct ctt gtt get gga 'ggg 1152 
Gin His His Leu Gly Gin Ala Ala Leu Ser Ser Leu Val Ala Gly Gly 

370 375 380 

cag tta tct cag ggt tec aat tta tec att aat ace aac caa aac ate 1200 
Gin Leu Ser Gin Gly Ser Asn Leu Ser He Asn Thr Asn Gin Asn lie 
385 390 395 400 

age ate aag tec gaa ccg att tea cct cct egg gat cgt atg acc cca 1248 
Ser He Lys Ser Glu Pro He Ser Pro Pro Arg Asp Arg Met Thr Pro 

405 410 415 

teg ggc ttc cag cag cag cag cag cag cag cag cag cag cag ccg ccg 1296 
Ser Gly Phe Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Pro Pro 

420 425 430 

cca cca ccg cag ccc cag cca caa ccc ccg cag ccc cag ccc cga cag 1344 
Pro Pro Pro Gin Pro Gin Pro Gin Pro Pro Gin Pro Gin Pro Arg Gin 

435 440 445 

gaa atg ggg cgc tec cct gtg gac agt ctg age age tct agt age tec 1392 
Glu Met Gly Arg Ser Pro Val Asp Ser Leu Ser Ser Ser Ser Ser Ser 

450 455 460 

tat gat ggc agt gat egg gag gat cca egg ggc gac ttc cat tct cca 1440 
Tyr Asp Gly Ser Asp Arg Glu Asp Pro Arg Gly Asp Phe His Ser Pro 
465 . 470 475 480 
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att gtg ctt ggc cga ccc cca aac act gag gac aga gaa age cct tct 1488 
He Val Leu Gly Arg Pro Pro Asn Thr Glu Asp Arg Glu Ser Pro Ser 

485 490 495 

gta aag cga atg agg atg gac gcg tgg gtg acc 1521 
Val Lys Arg Met Arg Met Asp Ala Trp Val Thr 

/ 500 505 

<210> 15 
<211> 365 
<212> PRT 

<213> Homo sapiens 
<400> 15 

Met Gly Arg Lys Lys He Gin He Ser Arg lie Leu Asp Gin Arg Asn 

15 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

Asn Ser Ala Asn Arg Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Arg 

50 55 60 . 

Val Leu Leu Lys Tyr Thr Glu Tyr Ser Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Thr Asp He Leu Glu Thr Leu Lys Arg Arg Gly He Gly Leu Asp 

85 90 95 

Gly Pro Glu Leu Glu Pro Asp Glu Gly Pro Glu Glu Pro Gly Glu Lys 

100 105 110 

Phe Arg Arg Leu Ala Gly Glu Gly Gly Asp Pro Ala Leu Pro Arg Pro 
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115 120 125 

Arg Leu Tyr Pro Ala Ala Pro Ala Met Pro Ser Pro Asp Val Val Tyr 

130 135 140 

Gly Ala Leu Pro Pro Pro Gly Cys Asp Pro Ser Gly Leu Gly Glu Ala 



145 



150 



155 



160 



Leu Pro Ala Gin Ser Arg Pro Ser Pro' Phe Arg Pro Ala Ala Pro Lys 

165 170 175 

Ala Gly Pro Pro Gly Leu Val His Pro Leu Phe Ser Pro Ser His Leu 

180 185 190 

Thr Ser Lys Thr Pro Pro Pro Leu Tyr Leu Pro Thr Glu Gly Arg Arg 

195 200 205 

Ser Asp Leu Pro Gly Gly Leu Ala Gly Pro Arg Gly Gly Leu Asn Thr 

210 215 220 

Ser Arg Ser Leu Tyr Ser Gly Leu Gin Asn Pro Cys Ser Thr Ala Thr 
225 230 235 240 

Pro Gly Pro Pro Leu Gly Ser Phe Pro Phe Leu Pro Gly Gly Pro Pro 

245 250 255 

Val Gly Ala Glu Ala Trp Ala Arg Arg Val Pro Gin Pro Ala Ala Pro 

260 265 270 

Pro Arg Arg Pro Pro Gin Ser Ala Ser Ser Leu Ser Ala Ser Leu Arg 

275 280 285 

Pro Pro Gly Ala Pro Ala Thr Phe Leu Arg Pro Ser Pro He Pro Cys 

290 295 300 

Ser Ser Pro Gly Pro Trp Gin Ser Leu Cys Gly Leu Gly Pro Pro Cys 
305 310 315 320 

Ala Gly Cys Pro Trp Pro Thr Ala Gly Pro Gly Arg Arg Ser Pro Gly 
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325 330 335 

Gly Thr Ser Pro Glu Arg Ser Pro Gly Thr Ala Arg Ala Arg Gly Asp 

340 345 350 

Pro Thr Ser Leu Gin Ala Ser Ser Glu Lys Thr Gin Gin 

355 360 
<210> 16 1 
<211> 1095 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). - (1098) 

<400> 16 

atg ggg agg aaa aaa ate cag ate tec cgc ate ctg gac caa agg aat 48 
Met Gly Arg Lys Lys He Gin He Ser Arg He Leu Asp Gin Arg Asn 

15 10 15 

egg cag gtg acg ttc acc aag egg aag ttc ggg ctg atg aag aag gec 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gag ctg age gtg etc tgt gac tgt gag ata gee etc ate ate ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

aac age gee aac cgc etc ttc cag tat gec age acg gac atg gac cgt 192 
Asn Ser Ala Asn Arg Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Arg 

50 55 60 

gtg ctg ctg aag tac aca gag tac age gag ccc cac gag age cgc acc 240 
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Val Leu Leu Lys Tyr Thr Glu Tyr Ser Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

aac act gac ate etc gag acg ctg aag egg agg ggc att ggc etc gat 288 
Asn Thr Asp He Leu Glu Thr Leu Lys Arg Arg Gly lie Gly Leu Asp 

85 90 95 

ggg cca gag 7 ctg gag ccg gat gaa ggg cct gag gag cca gga gag aag 336 
Gly Pro Glu Leu Glu Pro Asp Glu Gly Pro Glu Glu Pro Gly Glu Lys 

100 105 110 

ttt egg agg ctg gca ggc gaa ggg ggt gat ccg gec ttg ccc cga ccc 384 
Phe Arg Arg Leu Ala Gly Glu Gly Gly Asp Pro Ala Leu Pro Arg Pro 

115 120 125 

egg ctg tat cct gca get cct get atg ccc age cca gat gtg gta tac 432 
Arg Leu Tyr Pro Ala Ala Pro Ala Met Pro Ser Pro Asp Val Val Tyr 

130 135 140 

ggg gec tta ccg cca cca ggc tgt gac ccc agt ggg ctt ggg gaa gca 480 
Gly Ala Leu Pro Pro Pro Gly Cys Asp Pro Ser Gly Leu Gly Glu Ala 
145 150 155 160 

ctg ccc gee cag age cgc cca tct ccc ttc cga cca gca gee ccc aaa 528 
Leu Pro Ala Gin Ser Arg Pro Ser Pro Phe Arg Pro Ala Ala Pro Lys 

165 170 175 

gee ggg ccc cca ggc ctg gtg cac cct etc ttc tea cca age eac etc 576 
Ala Gly Pro Pro Gly Leu Val His Pro Leu Phe Ser Pro Ser His Leu 

180 185 190 

acc age aag aca cca ccc cca ctg tac ctg ccg acg gaa ggg egg agg 624 
Thr Ser Lys Thr Pro Pro Pro Leu Tyr Leu Pro Thr Glu Gly Arg Arg 
195 200 205 
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tea gac ctg cct ggt ggc ctg get ggg ccc cga ggg gga eta aac ace 672 
Ser Asp Leu Pro Gly Gly Leu Ala Gly Pro Arg Gly Gly Leu Asn Thr 

210 215 220 

tec aga age etc tac agt ggc ctg cag aac ccc tgc tec act gca act 720 
Ser Arg Ser Leu Tyr Ser Gly Leu Gin Asn Pro Cys Ser Thr Ala Thr 
225 230 23^ 240 

ccc gga ccc cca ctg ggg age ttc ccc ttc etc ccc gga ggc ccc cca 768 
Pro Gly Pro Pro Leu Gly Ser Phe Pro Phe Leu Pro Gly Gly Pro Pro 

245 250 255 

gtg ggg gee gaa gec tgg gcg agg agg gtc ccc caa ccc gcg gcg cct 816 
Val Gly Ala Glu Ala Trp Ala Arg Arg Val Pro Gin Pro Ala Ala Pro 

260 265 270 

ccc cgc cga ccc ccc cag tea gca tea agt ctg age gee tct etc egg 864 
Pro Arg Arg Pro Pro Gin Ser Ala Ser Ser Leu Ser Ala Ser Leu Arg 

275 280 285 

ccc ccg ggg gee ccg gcg act ttc eta aga cct tec cct ate cct tgc 912 
Pro Pro Gly Ala Pro Ala Thr Phe Leu Arg Pro Ser Pro He Pro Cys 

290 295 300 

tec teg ccc ggt ccc tgg cag age etc tgc ggc ctg ggc ccg ccc tgc 960 
Ser Ser Pro Gly Pro Trp Gin Ser Leu Cys Gly Leu Gly Pro Pro Cys 
305 310 315 320 

gec ggc tgc cct tgg ccg acg get ggc ccc ggt agg aga tea ccc ggt 1008 
Ala Gly Cys Pro Trp Pro Thr Ala Gly Pro Gly Arg Arg Ser Pro Gly 

325 330 335 

ggc ace age cca gag cgc teg cca ggt acg gcg agg gca cgt ggg gac 1056 
Gly Thr Ser Pro Glu Arg Ser Pro Gly Thr Ala Arg Ala Arg Gly Asp 
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340 345 350 

ccc acc tec etc cag gec tct tea gag aag acc caa cag 
Pro Thr Ser Leu Gin Ala Ser Ser Glu Lys Thr Gin Gin 
355 360 365 

<210> 17 
<211> 465 
<212> PET 

<213> Homo sapiens 
<400> 17 

Met Gly Arg Lys Lys lie Gin He Thr Arg He Met Asp Glu Arg Asn 

1 5 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

Asn Ser Thr Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Ser Asp lie Val Glu Thr Leu Arg Lys Lys Gly Leu Asn Gly Cys 

85 90 95 

Asp Ser Pro Asp Pro Asp Ala Asp Asp Ser Val Gly His Ser Pro Glu 

100 105 110 

Ser Glu Asp Lys Tyr Arg Lys He Asn Glu Asp He Asp Leu Met He 

115 120 125 

Ser Arg Gin Arg Leu Cys Ala Val Pro Pro Pro Asn Phe Glu Met Pro 
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130 135 140 

Val Ser He Pro Val Ser Ser His Asn Ser Leu Val Tyr Ser Asn Pro 

145 150 155 160 

Val Ser Ser Leu Gly Asn Pro Asn Leu Leu Pro Leu Ala His Pro Ser 



165 

/ 



170 



175 



Leu Gin Arg Asn Ser Met Ser Pro Gly Val Thr His Arg Pro Pro Ser 

180 185 190 

Ala Gly Asn Thr Gly Gly Leu Met Gly Gly Asp Leu Thr Ser Gly Ala 

195 200 205 

Gly Thr Ser Ala Gly Asn Gly Tyr Gly Asn Pro Arg Asn Ser Pro Gly 

210 215 220 

Leu Leu Val Ser Pro Gly Asn Leu Asn Lys Asn Met Gin Ala Lys Ser 
225 230 235 240 

Pro Pro Pro Met Asn Leu Gly Met Asn Asn Arg Lys Pro Asp Leu Arg 

245 250 255 

Val Leu He Pro Pro Gly Ser Lys Asn Thr Met Pro Ser Val Asn Gin 

260 265 270 

Arg He Asn Asn Ser Gin Ser Ala Gin Ser Leu Ala Thr Pro Val Val 

275 280 285 

Ser Val Ala Thr Pro Thr Leu Pro Gly Gin Gly Met Gly Gly Tyr Pro 

290 295 300 

Ser Ala He Ser Thr Thr Tyr Gly Thr Glu Tyr Ser Leu Ser Ser Ala 
305 310 315 320 

Asp Leu Ser Ser Leu Ser Gly Phe Asn Thr Ala Ser Ala Leu His Leu 

325 330 335 

Gly Ser Val Thr Gly Trp Gin Gin Gin His Leu His Asn Met Pro Pro 
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340 345 350 

Ser Ala Leu Ser Gin Leu Gly Ala Cys Thr Ser Thr His Leu Ser Gin 

355 360 365 

Ser Ser Asn Leu Ser Leu Pro Ser Thr Gin Ser Leu Asn He Lys Ser 

370 375 380 

Glu Pro Val Ser Pro Pro Arg Asp Arg Thr Thr Thr Prb Ser Arg Tyr 
385 390 395 400 

Pro Gin His Thr Arg His Glu Ala Gly Arg Ser Pro Val Asp Ser Leu 

405 410 415 

Ser Ser Cys Ser Ser Ser Tyr Asp Gly Ser Asp Arg Glu Asp His Arg 

420 425 430 

Asn Glu Phe His Ser Pro He Gly Leu Thr Arg Pro Ser Pro Asp Glu 

435 440 445 

Arg Glu Ser Pro Ser Val Lys Arg Met Arg Leu Ser Glu Gly Trp Ala 
450 .455 460 

Thr 

<210> 18 
<211> 1395 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). . (1398) 

<400> 18 

atg ggg aga aaa aag att cag att acg agg att atg gat gaa cgt aac 
Met Gly Arg Lys Lys He Gin He Thr Arg He Met Asp Glu Arg Asn 
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15 10 15 

aga cag gtg aca ttt aca aag agg aaa ttt ggg ttg atg aag aag get 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gag ctg age gtg ctg tgt gac tgt gag att gcg ctg ate ate ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu lie lie Phe 

35 40 45 

aac age acc aac aag ctg ttc cag tat gee age ace gac atg gac aaa 192 
Asn Ser Thr Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

gtg ctt etc aag tac acg gag tac aac gag ccg cat gag age egg aca 240 
Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

aac tea gac ate gtg gag acg ttg aga aag aag ggc ctt aat ggc tgt 288 
Asn Ser Asp lie Val Glu Thr Leu Arg Lys Lys Gly Leu Asn Gly Cys 

85 90 95 

gac age cca gac ccc gat gcg gac gat tec gta ggt cac age cct gag 336 
Asp Ser Pro Asp Pro Asp Ala Asp Asp Ser Val Gly His Ser Pro Glu 

100 105 110 

tct gag gac aag tac agg aaa att aac gaa gat att gat eta atg ate 384 
Ser Glu Asp Lys Tyr Arg Lys lie Asn Glu Asp He Asp Leu Met He 

115 120 125 

age agg caa aga ttg tgt get gtt cca cct ccc aac ttc gag atg cca 432 
Ser Arg Gin Arg Leu Cys Ala Val Pro Pro Pro Asn Phe Glu Met Pro 

130 135 140 

gtc tec ate cca gtg tec age cac aac agt ttg gtg tac age aac cct 480 
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Val Ser He 
145 

gtc age tea 
Val Ser Ser 

ctg cag agg 
Leu Gin Arg 

gca ggt aac 
Ala Gly Asn 
195 

ggc acc agt 
Gly Thr Ser 

210 
ctg ctg gtc 
Leu Leu Val 
225 

cct ccc cca 
Pro Pro Pro 

gtt ctt att 
Val Leu lie 

agg ata aat 
Arg He Asn 
275 



Pro Val Ser 
150 

ctg gga aac 
Leu Gly Asn 

165 
aat agt atg 
Asn Ser Met 
180 

aca ggt ggt 
Thr Gly Gly 

gca ggg aac 
Ala Gly Asn 

tea cct ggt 
Ser Pro Gly 
230 

atg aat tta 
Met Asn Leu 

245 
cca cca ggc 
Pro Pro Gly 
260 

aac tec cag 
Asn Ser Gin 



Ser His Asn Ser Leu Val Tyr 
155 

ttg cca ctg get 
Leu Pro Leu Ala 
170 

gta aca cat cga 
Val Thr His Arg 



ccc aac eta 
Pro Asn Leu 

t/t cct ggt 
Ser Pro Gly 
185 

ctg atg ggt 
Leu Met Gly 

200 
ggg tat ggc 
Gly Tyr Gly 
215 

aac ttg aac 
Asn Leu Asn 

gga atg aat 
Gly Met Asn 

age aag aat 
Ser Lys Asn 
265 

teg get cag 
Ser Ala Gin 
280 



gga gac 
Gly Asp 

aat ccc 
Asn Pro 

aag aat 
Lys Asn 
235 
aac cgt 
Asn Arg 
250 

acg atg 
Thr Met 

tea ttg 
Ser Leu 



etc acg 
Leu Thr 
205 
cga aac 
Arg Asn 
220 

atg caa 
Met Gin 

aaa cca 
Lys Pro 

cca tea 
Pro Ser 

get acq 
Ala Thr 
285 



Ser Asn Pro 
160 

cac cct tct 528 
His Pro Ser 
175 

cct cca agt 576 
Pro Pro Ser 
190 

tct ggt gca 624 
Ser Gly Ala 

tea cca ggt 672 
Ser Pro Gly 

gca aaa tct 720 
Ala Lys Ser 
240 

gat etc cga 768 
Asp Leu Arg 
255 

gtg aat caa 816 
Val Asn Gin 
270 

cca gtg gtt 864 
Pro Val Val 
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tec gta gca act cct act tta cca gga caa gga atg gga gga tat cca 912 
Ser Val Ala Thr Pro Thr Leu Pro Gly Gin Gly Met Gly Gly Tyr Pro 

290 295 300 

tea gee att tea aca aca tat ggt ace gag tac tct ctg agt agt gca 960 
Ser Ala lie Ser Thr Thr Tyr Gly Thr Glu Tyr Ser Leu Ser Ser Ala 
305 310 315 1 320 

gac ctg tea tct ctg tct ggg ttt aac ace gee age get ctt cac ctt 1008 
Asp Leu Ser Ser Leu Ser Gly Phe Asn Thr Ala Ser Ala Leu His Leu 

325 330 335 

ggt tea gta act ggc tgg caa cag caa cac eta cat aac atg cca cca 1056 
Gly Ser Val Thr Gly Trp Gin Gin Gin His Leu His Asn Met Pro Pro 

340 345 350 

tct gec etc agt cag ttg gga get tgc act age act cat tta tct cag 1104 
Ser Ala Leu Ser Gin Leu Gly Ala Cys Thr Ser Thr His Leu Ser Gin 

355 360 365 

agt tea aat etc tec ctg cct tct act caa age etc aac ate aag tea 1152 
Ser Ser Asn Leu Ser Leu Pro Ser Thr Gin Ser Leu Asn He Lys Ser 

370 375 380 

gaa cct gtt tct cct cct aga gac cgt ace ace ace cct teg aga tac 1200 
Glu Pro Val Ser Pro Pro Arg Asp Arg Thr Thr Thr Pro Ser Arg Tyr 
385 390 395 400 

cca caa cac acg cgc cac gag gcg ggg aga tct cct gtt gac age ttg 1248 
Pro Gin His Thr Arg His Glu Ala Gly Arg Ser Pro Val Asp Ser Leu 

405 410 415 

age age tgt age agt teg tac gac ggg age gac cga gag gat cac egg 1296 
Ser Ser Cys Ser Ser Ser Tyr Asp Gly Ser Asp Arg Glu Asp His Arg 
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420 425 430 

aac gaa ttc cac tec ccc att gga etc acc aga cct teg ccg gac gaa 1344 
Asn Glu Phe His Ser Pro He Gly Leu Thr Arg Pro Ser Pro Asp Glu 

435 440 445 

agg gaa agt ccc tea gtc aag cgc atg cga ctt tct gaa gga tgg gca 1392 
Arg Glu Ser Pro Ser Val Lys Arg Met Arg Leu Ser Glu Gly Trp Ala 

450 455 460 

aca 1395 
Thr , 
465 

<210> 19 
<211> 521 
<212> PRT 

<213> Homo sapiens 
<400> 19 

Met Gly Arg Lys Lys lie Gin He Gin Arg He Thr Asp Glu Arg Asn 

1 5 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

Asn His Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Ala Asp He lie Glu Thr Leu Arg Lys Lys Gly Phe Asn Gly Cys 
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85 90 95 

Asp Ser Pro Glu Pro Asp Gly Glu Asp Ser Leu Glu Gin Ser Pro Leu 

100 105 110 

Leu Glu Asp Lys Tyr Arg Arg Ala Ser Glu Glu Leu Asp Gly Leu Phe 



115 



120 



125 



Arg Arg Tyr Gly Ser Thr Val Pro Ala Pro Asn Phe Ala Met Pro Val 

130 135 140 

Thr Val Pro Val Ser Asn Gin Ser Ser Leu Gin Phe Ser Asn Pro Ser 
145 150 155 160 

Gly Ser Leu Val Thr Pro Ser Leu Val Thr Ser Ser Leu Thr Asp Pro 

165 170 175 

Arg Leu Leu Ser Pro Gin Gin Pro Ala Leu Gin Arg Asn Ser Val Ser 

180 185 190 

Pro Gly Leu Pro Gin Arg Pro Ala Ser Ala Gly Ala Met Leu Gly Gly 

195 200 205 

Asp Leu Asn Ser Ala Asn Gly Ala Cys Pro Ser Pro Val Gly Asn Gly 

210 215 220 

Tyr Val Ser Ala Arg Ala Ser Pro Gly Leu Leu Pro Val Ala Asn Gly 
225 230 235 240 

Asn Ser Leu Asn Lys Val He Pro Ala Lys Ser Pro Pro Pro Pro Thr 

245 250 255 

His Ser Thr Gin Leu Gly Ala Pro Ser Arg Lys Pro Asp Leu Arg Val 

260 265 270 

He Thr Ser Gin Ala Gly Lys Gly Leu Met His His Leu Thr Glu Asp 

275 280 285 

His Leu Asp Leu Asn Asn Ala Gin Arg Leu Gly Val Ser Gin Ser Thr 
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290 295 300 

His Ser Leu Thr Thr Pro Val Val Ser Val Ala Thr Pro Ser Leu Leu 
305 310 315 320 

Ser Gin Gly Leu Pro Phe Ser Ser Met Pro Thr Ala Tyr Asn Thr Asp 

325 330 335 

Tyr Gin Leu Thr Ser Ala Glu Leu Ser Ser Leu Pro Ala Phe Ser Ser 

340 345 350 

Pro Gly Gly Leu Ser Leu Gly Asn Val Thr Ala Trp Gin Gin Pro Gin 

355 360 365 

Gin Pro Gin Gin Pro Gin Gin Pro Gin Pro Pro Gin Gin Gin Pro Pro 

370 375 380 

Gin Pro Gin Gin Pro Gin Pro Gin Gin Pro Gin Gin Pro Gin Gin Pro 
385 390 395 400 

Pro Gin Gin Gin Ser His Leu Val Pro Val Ser Leu Ser Asn Leu He 

405 410 415 

Pro Gly Ser Pro Leu Pro His Val Gly Ala Ala Leu Thr Val Thr Thr 

420 425 430 

His Pro His He Ser lie Lys Ser Glu Pro Val Ser Pro Ser Arg Glu 

435 440 445 

Arg Ser Pro Ala Pro Pro Pro Pro Ala Val Phe Pro Ala Ala Arg Pro 

450 455 460 

Glu Pro Gly Asp Gly Leu Ser Ser Pro Ala Gly Gly Ser Tyr Glu Thr 
465 470 475 480 

Gly Asp Arg Asp Asp Gly Arg Gly Asp Phe Gly Pro Thr Leu Gly Leu 

485 490 495 

Leu Arg Pro Ala Pro Glu Pro Glu Ala Glu Gly Ser Ala Val Lys Arg 
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500 505 510 

Met Arg Leu Asp Thr Trp Thr Leu Lys 
515 520 

<210> 20 

<211> 1563 

<212> DM 7 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1 ). . (1566) 

<400> 20 

atg ggg agg aaa aag att cag ate cag cga ate ace gac gag egg aac 48 
Met Gly Arg Lys Lys He Gin He Gin Arg He Thr Asp Glu Arg Asn 

15 10 15 

cga cag gtg act ttc ace aag egg aag ttt ggc ctg atg aag aag gcg 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gag ctg age gtg eta tgt gac tgc gag ate gca etc ate ate ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu lie He Phe 

35 40 45 

aac cac tec aac aag ctg ttc cag tac gee age acc gac atg gac aag 192 
Asn His Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

gtg ctg etc aag tac acg gag tac aat gag cca cac gag age cgc acc 240 
Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 
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aac gcc gac 
Asn Ala Asp 

gac age ccc 
Asp Ser Pro 

ctg gag gac 
Leu Glu Asp 
115 

egg cgc tat 
Arg Arg Tyr 

130 
acg gtg ccc 
Thr Val Pro 
145 

ggc tec ctg 
Gly Ser Leu 

egg etc ctg 
Arg Leu Leu 

cct ggc ctg 
Pro Gly Leu 
195 

gac ctg aac 
Asp Leu Asn 



ate ate 
He He 
85 

gag ccc 
Glu Pro 
100 

aag tac 
Lys Tyr 

ggg tea 
Gly Ser 

gtg tec 
Val Ser 

gtc acc 
Val Thr 
165 
tec ccc 
Ser Pro 
180 

ccc cag 
Pro Gin 

agt get 
Ser Ala 



gag acc 
Glu Thr 

gac ggg 
Asp Gly 

cga cgc 
Arg Arg 

act gtc 
Thr Val 
135 
aat cag 
Asn Gin 
150 

cct tec 
Pro Ser 

cag cag 
Gin Gin 

egg cca 
Arg Pro 

aac gga 
Asn Gly 



ctg agg 
Leu Arg 

gag gac 
Glu Asp 
105 
gcc age 
Ala Ser 
120 

ccg gcc 
Pro Ala 

age tea 
Ser Ser 

ctg gtg 
Leu Val 

cca gca 
Pro Ala 
185 
get agt 
Ala Ser 
200 

gcc tgc 
Ala Cys 



aag aag 
Lys Lys 

90 
teg ctg 

Ser Leu 

/ 

gag gag 
Glu Glu 

ccc aac 
Pro Asn 

ctg cag 
Leu Gin 
155 
aca tea 
Thr Ser 
170 

eta cag 
Leu Gin 

gcg ggg 
Ala Gly 

ccc age 
Pro Ser 



ggc ttc 
Gly Phe 

gaa cag 
Glu Gin 

etc gac 
Leu Asp 
125 
ttt gcc 
Phe Ala 
140 

ttc age 
Phe Ser 

tec etc 
Ser Leu 

agg aac 
Arg Asn 

gcc atg 
Ala Met 
205 
cct gtt 
Pro Val 



aat ggc tgc 288 
Asn Gly Cys 
95 

age ccc ctg 336 
Ser Pro Leu 
110 

ggg etc ttc 384 
Gly Leu Phe 

atg cct gtc 432 
Met Pro Val 

aat ccc age 480 
Asn Pro Ser 
160 

acg gac ccg 528 
Thr Asp Pro 
175 

agt gtg tct 576 
Ser Val Ser 
190 

ctg ggg ggt 624 
Leu Gly Gly 

ggg aat ggc 672 
Gly Asn Gly 
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210 215 220 

tac gtc agt get egg get tec cct ggc etc etc cct gtg gec aat ggc 720 
Tyr Val Ser Ala Arg Ala Ser Pro Gly Leu Leu Pro Val Ala Asn Gly 
225 230 235 240 

aac age eta aac aag gtc ate cct gee aag tct ccg ccc cca cct acc 768 
Asn Ser Leu Asn Lys Val He Pro Ala Lys Ser Pro Pro Pro Pro Thr 

245 250 255 

cac age acc cag ctt gga gec ccc age cgc aag ccc gac ctg cga gtc 816 
His Ser Thr Gin Leu Gly Ala Pro Ser Arg Lys Pro Asp Leu Arg Val 

260 265 270 

ate act tec cag gca gga aag ggg tta atg cat cac ttg act gag gac 864 
lie Thr Ser Gin Ala Gly Lys Gly Leu Met His His Leu Thr Glu Asp 

275 280 285 

cat tta gat ctg aac aat gec cag cgc ctt ggg gtc tec cag tct act 912 
His Leu Asp Leu Asn Asn Ala Gin Arg Leu Gly Val Ser Gin Ser Thr 

290 295 300 

cat teg etc acc acc cca gtg gtt tct gtg gca acg ccg agt tta etc 960 
His Ser Leu Thr Thr Pro Val Val Ser Val Ala Thr Pro Ser Leu Leu 
305 310 315 320 

age cag ggc etc ccc ttc tct tec atg ccc act gec tac aac aca gat 1008 
Ser Gin Gly Leu Pro Phe Ser Ser Met Pro Thr Ala Tyr Asn Thr Asp 

325 330 335 

tac cag ttg acc agt gca gag etc tec tec tta cca gec ttt agt tea 1056 
Tyr Gin Leu Thr Ser Ala Glu Leu Ser Ser Leu Pro Ala Phe Ser Ser 

340 345 350 

cct ggg ggg ctg teg eta ggc aat gtc act gec tgg caa cag cca cag 1104 
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Pro Gly Gly Leu Ser Leu Gly Asn Val Thr Ala Trp Gin Gin Pro Gin 

355 360 365 

cag ccc cag cag ccg cag cag cca cag cct cca cag cag cag cca ccg 1152 
Gin Pro Gin Gin Pro Gin Gin Pro Gin Pro Pro Gin Gin Gin Pro Pro 

370 375 380 

cag cca cag cag cca cag cca cag cag cct cag cag ccg caa cag cca 1200 
Gin Pro Gin Gin Pro Gin Pro Gin Gin Pro Gin Gin Pro Gin Gin Pro 
385 390 395 400 

cct cag caa cag tec cac ctg gtc cct gta tct etc age aac etc ate 1248 
Pro Gin Gin Gin Ser His Leu Val Pro Val Ser Leu Ser Asn Leu He 

405 410 415 

ccg ggc age ccc ctg ccc cac gtg ggt get gec etc aca gtc ace ace 1296 
Pro Gly Ser Pro Leu Pro His Val Gly Ala Ala Leu Thr Val Thr Thr 

420 425 .430 

cac ccc cac ate age ate aag tea gaa ccg gtg tec cca age cgt gag 1344 
His Pro His He Ser He Lys Ser Glu Pro Val Ser Pro Ser Arg Glu 

435 440 445 

cgc age cct gcg cct ccc cct cca get gtg ttc cca get gee cgc cct 1392 
Arg Ser Pro Ala Pro Pro Pro Pro Ala Val Phe Pro Ala Ala Arg Pro 

450 455 460 

gag cct ggc gat ggt etc age age cca gee ggg gga tec tat gag acg 1440 
Glu Pro Gly Asp Gly Leu Ser Ser Pro Ala Gly Gly Ser Tyr Glu Thr 
465 470 475 480 

gga gac egg gat gac gga egg ggg gac ttc ggg ccc aca ctg ggc ctg 1488 
Gly Asp Arg Asp Asp Gly Arg Gly Asp Phe Gly Pro Thr Leu Gly Leu 
485 490 495 
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ctg cgc cca gcc cca gag cct gag get gag ggc tea get gtg aag agg 1536 
Leu Arg Pro Ala Pro Glu Pro Glu Ala Glu Gly Ser Ala Val Lys Arg 

500 505 510 

atg egg ctt gat acc tgg aca tta aag 1563 
Met Arg Leu Asp Thr Trp Thr Leu Lys 

515 520 / 

<210> 21 
<211> 217 
<212> PRT 

<213> Rattus norvegicus 
<400> 21 

Met Ser Leu Val Gly Gly Phe Pro His His Pro Val Val His His' Glu 

1 5 10 15 

Gly Tyr Pro Phe Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala 

20 25 30 

Ser Arg Cys Ser His Glu Glu Asn Pro Tyr Phe His Gly Trp Leu lie 

35 40 45 

Gly His Pro Glu Met Ser Pro Pro Asp Tyr Ser Met Ala Leu Ser Tyr 

50 55 60 

Ser Pro Glu Tyr Ala Ser Gly Ala Ala Gly Leu Asp His Ser His Tyr 
65 70 75 80 

Gly Gly Val Pro Pro Gly Ala Gly Pro Pro Gly Leu Gly Gly Pro Arg 

85 90 95 

Pro Val Lys Arg Arg Gly Thr Ala Asn Arg Lys Glu Arg Arg Arg Thr 

100 105 110 

Gin Ser He Asn Ser Ala Phe Ala Glu Leu Arg Glu Cys lie Pro Asn 
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115 120 125 

Val Pro Ala Asp Thr Lys Leu Ser Lys He Lys Thr Leu Arg Leu Ala 

130 135 140 

Thr Ser Tyr He Ala Tyr Leu Met Asp Leu Leu Ala Lys Asp Asp Gin 
145 150 155 160 

Asn Gly Glu Ala Glu Ala Phe Lys Ala Glu He Lys Lys Thr Asp Val 

165 170 175 

Lys Glu Glu Lys Arg Lys Lys Glu Leu Asn Glu He Leu Lys Ser Thr 

180 185 190 

Val Ser Ser Asn Asp Lys Lys Thr Lys Gly Arg Thr Gly Trp Pro Gin 

195 200 ' 205 

His Val Trp Ala Leu Glu Leu Lys Gin 

210 215 
<210> 22 
<211> 651 
<212> DNA 

<213> Rattus norvegicus 

<220> 

<221> CDS 

<223> (1). .(654) 

<400> 22 

atg agt ctg gtg ggg ggc ttt ccc cac cac ccc gtg gtg cac cat gag 
Met Ser Leu Val Gly Gly Phe Pro His His Pro Val Val His His Glu 

15 10 15 

ggc tac ccg ttc gcc gca gcc gca gcc gcc get get get gee gee gec 
Gly Tyr Pro Phe Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala 
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age cgc tgc 
Ser Arg Cys 
35 

ggc cac ccg 
Gly His Pro 
50 

agt ccc gag 
Ser Pro Glu 
65 

ggg gga gtg 
Gly Gly Val 

ccg gtg aag 
Pro Val Lys 

cag age ate 
Gin Ser He 

115 

gtg ccc gee 
Val Pro Ala 

130 
acc age tac 
Thr Ser Tyr 
145 

aac gga gag 



20 

agt cac gag gag 
Ser His Glu Glu 



gag atg 
Glu Met 

tac gee 
Tyr Ala 

ccg ccc 
Pro Pro 
85 

cgt egg 
Arg Arg 
100 

aac age 
Asn Ser 



teg ccc 
Ser /pro 
55 

age ggt 
Ser Gly 
70 

ggt gec 
Gly Ala 

ggc acc 
Gly Thr 

gec ttc 
Ala Phe 



25 

aac ccc 
Asn Pro 
40 

ccc gac 
Pro Asp 

gec gcg 
Ala Ala 

ggg cct 
Gly Pro 

gec aac 
Ala Asn 
105 
gee gag 
Ala Glu 
120 

t-CC ELclcL 

Ser Lys 



gac acc aaa etc 
Asp Thr Lys Leu 
135 

ate gee tac etc atg gat 
He Ala Tyr Leu Met Asp 
150 

gcg gag gec ttc aag gcg 



tat ttc 
Tyr Phe 

tac age 
Tyr Ser 

ggc ctg 
Gly Leu 
75 

ccc ggc 
Pro Gly 
90 

cgc aag 
Arg Lys 

ctg cgc 
Leu Arg 

ate aag 
He Lys 



30 

cac ggc tgg 
His Gly Trp 
45 

atg gee ctg 
Met Ala Leu 
60 

gac cac tec 
Asp His Ser 

ctg ggg ggg 
Leu Gly Gly 

gag egg cgc 
Glu Arg Arg 
110 

gag tgc ate 
Glu Cys lie 

125 
act ctg cgc 
Thr Leu Arg 
140 

gee aag gac 
Ala Lys Asp 



ctg ctg 
Leu Leu 
155 

gag ate aag aag acc 



ctt att 
Leu lie 

tec tac 
Ser Tyr 

cat tat 
His Tyr 
80 

ccg cgc 
Pro Arg 
95 

agg act 
Arg Thr 

ccc aac 
Pro Asn 

ctg gee 
Leu Ala 

gac cag 
Asp Gin 
160 
gac gtg 



144 



192 



240 



288 



336 



384 



432 



480 



528 
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Asn Gly Glu Ala Glu Ala Phe Lys Ala Glu He Lys Lys Thr Asp Val 

165 170 175 

aaa gag gag aag agg aag aaa gag ctg aat gaa ate ttg aaa agt aca 576 
Lys Glu Glu Lys Arg Lys Lys Glu Leu Asn Glu lie Leu Lys Ser Thr 

180 185 190 

gtg age age aac gac aag aaa ace aaa ggc egg aca ggc tgg 'cca cag 624 
Val Ser Ser Asn Asp Lys Lys Thr Lys Gly Arg Thr Gly Trp Pro Gin 

195 200 205 

cac gtc tgg gee ctg gag etc aag cag 651 
His Val Trp Ala Leu Glu Leu Lys Gin 

210 215 
<210> 23 
<211> 215 
<212> PRT 

<213> Homo sapiens 
<400> 23 

Met Asn Leu Val Gly Ser Tyr Ala His His His His His His His Pro 

1 5 10 15 

His Pro Ala His Pro Met Leu His Glu Pro Phe Leu Phe Gly Pro Ala 

20 25 30 

Ser Arg Cys His Gin Glu Arg Pro Tyr Phe Gin Ser Trp Leu Leu Ser 

35 40 45 

Pro Ala Asp Ala Ala Pro Asp Phe Pro Ala Gly Gly Pro Pro Pro Ala 

50 55 60 

Ala Ala Ala Ala Ala Thr Ala Tyr Gly Pro Asp Ala Arg Pro Gly Gin 
65 70 75 80 
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Ser Pro Gly Arg Leu Glu Ala Leu Gly Gly Arg Leu Gly Arg Arg Lys 

85 90 95 

Gly Ser Gly Pro Lys Lys Glu Arg Arg Arg Thr Glu Ser He Asn Ser 

100 105 110 

Ala Phe Ala Glu Leu Arg Glu Cys He Pro Asn Val Pro Ala Asp Thr 

115 120 125 

Lys Leu Ser Lys He Lys Thr Leu Arg Leu Ala Thr Ser Tyr He Ala 

130 135 140 

Tyr Leu Met Asp Val Leu Ala Lys Asp Ala Gin Ser Gly Asp Pro Glu 
145 150 155 160 

Ala Phe Lys Ala Glu Leu Lys Lys Ala Asp Gly Gly Arg Glu Ser Lys 

165 170 175 

Arg Lys Arg Glu Leu Gin Gin His Glu Gly Phe Pro Pro Ala Leu Gly 

180 185 190 

Pro Val Glu Lys Arg lie Lys Gly Arg Thr Gly Trp Pro Gin Gin Val 

195 200 205 

Trp Ala Leu Glu Leu Asn Gin 

210 
<210> 24 
<211> 645 
<212> DNA 

<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1). . (648) 
<400> 24 
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atg aac 
Met Asn 
1 

cac cct 
His Pro 

teg cgc 
Ser Arg 

ccg get 
Pro Ala 
50 

gec get 
Ala Ala 
65 

age ccc 
Ser Pro 



etc gtg 
Leu Val 

gcg cac 
Ala His 
20 

tgt cat 
Cys His 
35 

gac get 
Asp Ala 

gca gee 
Ala Ala 

ggg egg 
Gly Arg 



ggc tea gga ccc 
Gly Ser Gly Pro 
100 

gca ttc gcg gag 
Ala Phe Ala Glu 
115 

aag etc tec aag 
Lys Leu Ser Lys 



ggc age tac gca cac cat cac cac cat cac cac ccg 48 
Gly Ser Tyr Ala His His His His His His His Pro 

5 10 15 

ccc atg etc cac gaa ccc ttc etc ttc ggt ccg gec 96 
Pro Met Leu His Glu Pro Phe Leu Phe Gly Pro Ala 

' 25 30 
cag gaa agg ccc tac ttc cag age tgg ctg ctg age 144 
Gin Glu Arg Pro Tyr Phe Gin Ser Trp Leu Leu Ser 

40 45 
gee ccg gac ttc cct gcg ggc ggg ccg ccg ccc gcg 192 
Ala Pro Asp Phe Pro Ala Gly Gly Pro Pro Pro Ala 

55 60 
gec acc gee tat ggt cct gac gec agg cct ggg cag 240 
Ala Thr Ala Tyr Gly Pro Asp Ala Arg Pro Gly Gin 
70 75 80 

ctg gag gcg ctt ggc ggc cgt ctt ggc egg egg aaa 288 
Leu Glu Ala Leu Gly Gly Arg Leu Gly Arg Arg Lys 
85 90 95 

aag aag gag egg aga cgc act gag age att aac age 336 
Lys Lys Glu Arg Arg Arg Thr Glu Ser He Asn Ser 

105 110 
ttg cgc gag tgc ate ccc aac gtg ccg gec gac acc 384 
Leu Arg Glu Cys He Pro Asn Val Pro Ala Asp Thr 

120 125 
ate aag act ctg cgc eta gec acc age tac ate gec 432 
lie Lys Thr Leu Arg Leu Ala Thr Ser Tyr He Ala 
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130 135 140 

tac ctg atg gac gtg ctg gcc aag gat gca cag tct ggc gat ccc gag 480 
Tyr Leu Met Asp Val Leu Ala Lys Asp Ala Gin Ser Gly Asp Pro Glu 
145 150 155 160 

gcc ttc aag get gaa etc aag aag geg gat ggc ggc cgt gag age aag 528 
Ala Phe Lys Ala Glu Leu Lys Lys Ala Asp Gly Gly Arg Glu Ser Lys^ 

165 170 175 

egg aaa agg gag ctg cag cag cac gaa ggt ttt cct cct gcc ctg ggc 576 
Arg Lys Arg Glu Leu Gin Gin His Glu Gly Phe Pro Pro Ala Leu Gly 

180 185 190 

cca gtc gag aag agg att aaa gga cgc acc ggc tgg ccg cag caa gtc 624 
Pro Val Glu Lys Arg He Lys Gly Arg Thr Gly Trp Pro Gin Gin Val 

195 200 205 

tgg gcg ctg gag tta aac cag 645 
Trp Ala Leu Glu Leu Asn Gin 

210 215 
<210> 25 
<211> 411 
<212> PRT 

<213> Homo sapiens 
<400> 25 

Met Glu Arg Met Ser Asp Ser Ala Asp Lys Pro lie Asp Asn Asp Ala 

1 5 10 15 

Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu 

20 25 30 

Ala lie Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu 
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35 40 45 

Gly Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu 

50 55 60 

Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His lie Gin 
65 70 75 80 

Val Leu Ala Arg Arg Lys Ser Arg Asp Phe His Ser Lys Leu Lys Asp 

85 90 95 

Gin Thr Ala Lys Asp Lys Ala Leu Gin His Met Ala Ala Met Ser Ser 

100 105 110 

Ala Gin He Val Ser Ala Thr Ala He His Asn Lys Leu Gly Leu Pro 

115 120 125 

Gly He Pro Arg Pro Thr Phe Pro Gly Ala Pro Gly Phe Trp Pro Gly 

130 135 140 

Met He Gin Thr Gly Gin Pro Gly Ser Ser Gin Asp Val Lys Pro Phe 
145 150 155 160 

Val Gin Gin Ala Tyr Pro lie Gin Pro Ala Val Thr Ala Pro He Pro 

165 170 175 

Gly Phe Glu Pro Ala Ser Ala Pro Ala Pro Ser Val Pro Ala Trp Gin 

180 185 190 

Gly Arg Ser He Gly Thr Thr Lys Leu Arg Leu Val Glu Phe Ser Ala 

195 200 205 

Phe Leu Glu Gin Gin Arg Asp Pro Asp Ser Tyr Asn Lys His Leu Phe 

210 215 220 

Val His He Gly His Ala Asn His Ser Tyr Ser Asp Pro Leu Leu Glu 
225 230 235 240 

Ser Val Asp He Arg Gin lie Tyr Asp Lys Phe Pro Glu Lys Lys Gly 
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245 250 255 

Gly Leu Lys Glu Leu Phe Gly Lys Gly Pro Gin Asn Ala Phe Phe Leu 

260 265 270 

Val Lys Phe Trp Ala Asp Leu Asn Cys Asn He Gin Asp Asp Ala Gly 

275 280 285 

Ala Phe Tyr Gly Val Thr Ser Gin Tyr Gli/ Ser Ser Glu Asn Met Thr 

290 295 300 

Val Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 
305 310 315 320 

Lys Val Glu Thr Glu Tyr Ala Arg Phe Glu Asn Gly Arg Phe Val Tyr 

325 330 335 

Arg He Asn Arg Ser Pro Met Cys Glu Tyr Met He Asn Phe He His 

340 345 350 

Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 

355 360 365 

Asn Phe Thr lie Leu Leu Val Val Thr Asn Arg Asp Thr Gin Glu Thr 

370 375 380 

Leu Leu Cys Met Ala Cys Val Phe Glu Val Ser Asn Ser Glu His Gly 
385 390 395 400 

Ala Gin His His lie Tyr Arg Leu Val Lys Asp 
405 410 

<210> 26 
<211> 1233 
<212> DNA 

<213> Homo sapiens 
<220> 
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<221> CDS 

<223> (1). . (1236) 

<400> 26 

atg gaa agg atg agt gac tct gca gat aag cca att gac aat gat gca 
Met Glu Arg Met Ser Asp Ser Ala Asp Lys Pro lie Asp Asn Asp Ala 

15 10 15 

gaa ggg gtc tgg age ccc gac ate gag caa age ttt cag gag gec ctg 
Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu 

20 25 30 

get ate tat cca cca tgt ggg agg agg aaa ate ate tta tea gac gaa 
Ala He Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp. Glu 

35 40 45 

ggc aaa atg tat ggt agg aat gaa ttg ata gee aga tac ate aaa etc 
Gly Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu 

50 55 60 

agg aca ggc aag acg agg ace aga aaa cag gtg tct agt cac att cag 
Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin 
65 70 75 80 

gtt ctt gee aga agg aaa tct cgt gat ttt cat tec aag eta aag gat 
Val Leu Ala Arg Arg Lys Ser Arg Asp Phe His Ser Lys Leu Lys Asp 

85 90 95 

cag act gca aag gat aag gee ctg cag cac atg gcg gec atg tec tea 
Gin Thr Ala Lys Asp Lys Ala Leu Gin His Met Ala Ala Met Ser Ser 

100 105 110 

gec cag ate gtc teg gee act gec att cat aac aag ctg ggg ctg cct 
Ala Gin lie Val Ser Ala Thr Ala He His Asn Lys Leu Gly Leu Pro 



60/98 



115 120 125 

ggg att cca cgc ccg acc ttc cca ggg gcg ccg ggg ttc tgg ccg gga 432 
Gly He Pro Arg Pro Thr Phe Pro Gly Ala Pro Gly Phe Trp Pro Gly 

130 135 140 

atg att caa aca ggg cag cca gga tec tea caa gac gtc aag cct ttt 480 
Met He Gin Thr Gly Gin Pro Gly Ser Ser Gin Asp Val Lys Pro Phe 
145 150 155 160 

gtg cag cag gec tac ccc ate cag cca gcg gtc aca gec ccc att cca 528 
Val Gin Gin Ala Tyr Pro He Gin Pro Ala Val Thr Ala Pro He Pro 

165 170 175 

ggg ttt gag cct gca teg gec cca get ccc tea gtc cct gee tgg caa 576 
Gly Phe Glu Pro Ala Ser Ala Pro Ala Pro Ser Val Pro Ala Trp Gin 

180 185 190 

ggt cgc tec att ggc aca acc aag ctt cgc ctg gtg gaa ttt tea get 624 
Gly Arg Ser He Gly Thr Thr Lys Leu Arg Leu Val Glu Phe Ser Ala 

195 200 205 

ttt etc gag cag cag cga gac cca gac teg tac aac aaa cac etc ttc 672 
Phe Leu Glu Gin Gin Arg Asp Pro Asp Ser Tyr Asn Lys His Leu Phe 

210 215 220 

gtg cac att ggg cat gec aac cat tct tac agt gac cca ttg ctt gaa 720 
Val His He Gly His Ala Asn His Ser Tyr Ser Asp Pro Leu Leu Glu 
225 230 235 240 

tea gtg gac att cgt cag att tat gac aaa ttt cct gaa aag aaa ggt 768 
Ser Val Asp He Arg Gin He Tyr Asp Lys Phe Pro Glu Lys Lys Gly 

245 250 255 

ggc tta aag gaa ctg ttt gga aag ggc cct caa aat gec ttc ttc etc 816 
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Gly Leu Lys Glu Leu Phe Gly Lys 
260 

tgg get 
Trp Ala 



gta aaa ttc 
Val Lys Phe 
275 

get ttt tat 
Ala Phe Tyr 

290 
gtc acc tgt 
Val Thr Cys 
305 

aaa gta gag 
Lys Val Glu 

cga ata aac 
Arg lie Asn 

aag etc aaa 
Lys Leu Lys 
355 

aac ttc aca 
Asn Phe Thr 

370 
eta etc tgc 
Leu Leu Cys 
385 



ggt gta 
Gly Val 

tec acc 
Ser Thr 

acg gag 
Thr Glu 
325 
cgc tec 
Arg Ser 
340 

cac tta 
His Leu 

att tta 
lie Leu 

atg gec 
Met Ala 



gat tta aac 
Asp Leu Asn 
280 

acc agt cag 
Thr Ser Gin 

295 
aaa gtt tgc 
Lys Val Cys 
310 

tat gca agg 
Tyr Ala Arg 

cca atg tgt 
Pro Met Cys 

cca gag aaa 
Pro Glu Lys 
360 

ttg gtg gta 
Leu Val Val 

375 
tgt gtg ttt 
Cys Val Phe 
390 



Gly Pro Gin Asn 
265 

tgc aat att caa 
Cys Asn He Gin 



tac gag 
Tyr Glu 

tec ttt 
Ser Phe 

ttt gag 
Phe Glu 
330 
gaa tat 
Glu Tyr 
345 

tat atg 
Tyr Met 

ctC 3, cLctC 

Thr Asn 

gaa gtt 
Glu Val 



/ 

agt tc't 
Ser Ser 
300 
ggg aag 
Gly Lys 
315 

aat ggc 
Asn Gly 

atg ate 
Met He 

atg aac 
Met Asn 

agg gat 
Arg Asp 
380 

t C 3, 3,8/t 

Ser Asn 
395 



Ala Phe Phe Leu 
270 

gat gat get ggg 
Asp Asp Ala Gly 
285 

gaa aat atg aca 
Glu Asn Met Thr 



caa gta 
Gin Val 

cga ttt 
Arg Phe 

aac ttc 
Asn Phe 
350 
agt gtt 
Ser Val 
365 

£lC£t CcLcl 

Thr Gin 



gta gaa 
Val Glu 
320 
gta tac 
Val Tyr 
335 

ate cac 
He His 

ttg gaa 
Leu Glu 

gaa act 
Glu Thr 



864 



912 



960 



1008 



1056 



1104 



1152 



agt gaa cac gga 
Ser Glu His Gly 
400 



1200 
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gca caa cat cat att tac agg ctt gta aag gac 1233 
Ala Gin His His lie Tyr Arg Leu Val Lys Asp 
405 410 

<210> 27 
<211> 427 
/ <212> PRT 

<213> Homo sapiens 
<400> 27 

He Thr Ser Asn Glu Trp Ser Ser Pro Thr Ser Pro Glu Gly Ser Thr 

1 5 10 15 

Ala Ser Gly Gly Ser Gin Ala Leu Asp Lys Pro He Asp Asn Asp Ala 

20 25 30 

Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu 

35 40 45 

Ala He Tyr Pro Pro Cys Gly Arg Arg Lys He lie Leu Ser Asp Glu 

50 55 60 

Gly Lys Met Tyr Gly Arg Asn Glu Leu lie Ala Arg Tyr He Lys Leu 
65 70 75 80 

Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin 

85 90 95 

Val Leu Ala Arg Arg Lys Ala Arg Glu He Gin Ala Lys Leu Lys Asp 

100 105 110 

Gin Ala Ala Lys Asp Lys Ala Leu Gin Ser Met Ala Ala Met Ser Ser 

115 120 125 

Ala Gin He lie Ser Ala Thr Ala Phe His Ser Ser Met Ala Leu Ala 
130 135 140 
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Arg Gly Pro Gly Arg Pro Ala Val Ser Gly Phe Trp Gin Gly Ala Leu 
145 150 155 160 

Pro Gly Gin Ala Gly Thr Ser His Asp Val Lys Pro Phe Ser Gin Gin 

165 170 175 

Thr Tyr Ala Val Gin Pro Pro Leu Pro Leu Pro Gly Phe Glu Ser Pro 

180 / 185 190 

Ala Gly Pro Ala Pro Ser Pro Ser Ala Pro Pro Ala Pro Pro Trp Gin 

195 200 205 

Gly Arg Ser Val Ala Ser Ser Lys Leu Trp Met Leu Glu Phe Ser Ala 

210 215 220 

Phe Leu Glu Gin Gin Gin Asp Pro Asp Thr Tyr Asn Lys His Leu Phe 
225 230 235 240 

Val His He Gly Gin Ser Ser Pro Ser Tyr Ser Asp Pro Tyr Leu Glu 

245 250 255 

Ala Val Asp lie Arg Gin He Tyr Asp Lys Phe Pro Glu Lys Lys Gly 

260 265 270 

Gly Leu Lys Asp Leu Phe Glu Arg Gly Pro Ser Asn Ala Phe Phe Leu 

. 275 280 285 

Val Lys Phe Trp Ala Asp Leu Asn Thr Asn He Glu Asp Glu Gly Ser 

290 295 300 

Ser Phe Tyr Gly Val Ser Ser Gin Tyr Glu Ser Pro Glu Asn Met He 
305 310 315 320 

He Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 

325 330 335 

Lys Val Glu Thr Glu Tyr Ala Arg Tyr Glu Asn Gly His Tyr Ser Tyr 
340 345 350 
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Arg He His Arg Ser Pro Leu Cys Glu Tyr Met He Asn Phe He His 

355 360 365 

Lys Leu Lys His Leu Pro &lu Lys Tyr Met Met Asn Ser Val Leu Glu 

370 375 380 

Asn Phe Thr He Leu Gin Val Val Thr Asn Arg Asp Thr Gin Glu Thr 
385 390 395 ' 400 

Leu Leu Cys lie Ala Tyr Val Phe Glu Val Ser Ala Ser Glu His Gly 

405 410 415 

Ala Gin His His He Tyr Arg Leu Val Lys Glu 
420 425 

<210> 28 
<211> 1281 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). . (1284) 

<400> 28 

att acc tec aac gag tgg age tct ccc acc tec cct gag ggg age acc 48 
He Thr Ser Asn Glu Trp Ser Ser Pro Thr Ser Pro Glu Gly Ser Thr 

1 5 10 15 

gec tct ggg ggc agt cag gca ctg gac aag ccc ate gac aat gac gca 96 
Ala Ser Gly Gly Ser Gin Ala Leu Asp Lys Pro He Asp Asn Asp Ala. 

20 25 30 

gag ggc gtg tgg age ccg gat att gag cag agt ttc cag gag gec etc 144 
Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu 
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35 40 45 

gcc ate tac ccg ccc tgt ggc agg cgc aaa ate ate ctg teg gac gag 192 
Ala He Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu 

50 55 60 

ggc aag atg tat ggt egg aac gag ctg att gcc cgc tac ate aag etc 240 
/ Gly Lys Met Tyr Gly Arg Asn Glu Leu lie Ala Arg Tyr He Lys Leu 
65 70 75 80 

egg aca ggg aag ace cgc acc agg aag cag gtc tec age cac ate cag 288 
Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin 

85 90 95 

gtg ctg get cgt cgc aaa get cgc gag ate cag gcc aag eta aag gac 336 
Val Leu Ala Arg Arg Lys Ala Arg Glu He Gin Ala Lys Leu Lys Asp 

100 105 110 

cag gca get aag gac aag gcc ctg cag age atg get gcc atg teg tct 384 
Gin Ala Ala Lys Asp Lys Ala Leu Gin Ser Met Ala Ala Met Ser Ser 
115 120 125 

■ gca cag ate ate tec gcc acg gcc ttc cac agt age atg gcc etc gcc 432 
Ala Gin He He Ser Ala Thr Ala Phe His Ser Ser Met Ala Leu Ala 

130 135 140 

egg ggc ccc ggc cgc cca gca gtc tea ggg ttt tgg caa gga get ttg 480 
Arg Gly Pro Gly Arg Pro Ala Val Ser Gly Phe Trp Gin Gly Ala Leu 
145 150 155 160 

cca ggc caa gcc gga acg tec cat gat gtg aag cct ttc tct cag caa 528 
Pro Gly Gin Ala Gly Thr Ser His Asp Val Lys Pro Phe Ser Gin Gin 

165 170 175 

acc tat get gtc cag cct ccg ctg cct ctg cca ggg ttt gag tct cct 576 
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Thr Tyr Ala Val Gin Pro Pro Leu Pro Leu Pro Gly Phe Glu Ser Pro 

180 185 190 

gca ggg ccc gcc cca teg ccc tct gcg ccc ccg gca ccc cca tgg cag 624 
Ala Gly Pro Ala Pro Ser Pro Ser Ala Pro Pro Ala Pro Pro Trp Gin 

195 200 205 

ggc cgc age gtg gcc age tec aag etc tgg atg ttg gag ttc tct gcc 672 
Gly Arg Ser Val Ala Ser Ser Lys Leu Trp Met Leu Glu Phe Ser Ala 

210 215 220 

ttc ctg gag cag cag cag gac ccg gac acg tac aac aag cac ctg ttc 720 
Phe Leu Glu Gin Gin Gin Asp Pro Asp Thr Tyr Asn Lys His Leu Phe 
225 230 235 240 

gtg cac att ggc cag tec age cca age tac age gac ccc tac etc gaa 768 
Val His lie Gly Gin Ser Ser Pro Ser Tyr Ser Asp Pro Tyr Leu Glu 

245 250 . 255 

gcc gtg gac ate cgc caa ate tat gac aaa ttc ccg gag aaa aag ggt 816 
Ala Val Asp lie Arg Gin He Tyr Asp Lys Phe Pro Glu Lys Lys Gly 

260 265 270 

gga etc aag gat etc ttc gaa egg gga ccc tec aat gcc ttt ttt ctt 864 
Gly Leu Lys Asp Leu Phe Glu Arg Gly Pro Ser Asn Ala Phe Phe Leu 

275 280 285 

gtg aag ttc tgg gca gac etc aac acc aac ate 
Val Lys Phe Trp Ala Asp Leu Asn Thr Asn He 

290 295 
tec ttc tat ggg gtc tec age cag tat gag age 
Ser Phe Tyr Gly Val Ser Ser Gin Tyr Glu Ser 
305 310 315 



gag gat gaa ggc age 912 
Glu Asp Glu Gly Ser 
300 

ccc gag aac atg ate 960 
Pro Glu Asn Met lie 
320 
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ate acc tgc tec acg aag gtc tgc tct ttc ggc aag cag gtg gtg gag 1008 
He Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 

325 330 335 

aaa gtt gag aca gag tat get cgc tat gag aat gga cac tac tct tac 1056 
Lys Val Glu Thr Glu Tyr Ala Arg Tyr Glu Asn Gly His Tyr Ser Tyr 
340 345 350 / 

cgc ate cac egg tec ccg etc tgt gag tac atg ate aac ttc ate cac 1104 
Arg He His Arg Ser Pro Leu Cys Glu Tyr Met He Asn Phe He His 

355 360 365 

aag etc aag cac etc cct gag aag tac atg atg aac age gtg ctg gag 1152 
Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 

370 375 380 

aac ttc acc ate ctg cag gtg gtc acc aac aga gac aca cag gag acc 1200 
Asn Phe Thr He Leu Gin Val Val Thr Asn Arg Asp Thr Gin Glu Thr 
385 390 395 400 

ttg ctg tgc att gec tat gtc ttt gag gtg tea gee agt gag cac ggg 1248 
Leu Leu Cys He Ala Tyr Val Phe Glu Val Ser Ala Ser Glu His Gly 

405 410 415 

get cag cac cac ate tac agg ctg gtg aaa gaa 1281 
Ala Gin His His lie Tyr Arg Leu Val Lys Glu 
420 425 

<210> 29 
<211> 435 
<212> PRT 

<213> Homo sapiens 
<400> 29 
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He Ala Ser Asn Ser Trp Asn Ala Ser Ser Ser Pro Gly Glu Ala Arg 

15 10 15 

Glu Asp Gly Pro Glu Gly Leu Asp Lys Gly Leu Asp Asn Asp Ala Glu 

20 25 30 

Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu Ala 

/ 35 40 45 

lie Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu Gly 

50 55 60 

Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu Arg 
65 70 75 80 

Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin Val 

85 90 95 

Leu Ala Arg Lys Lys Val Arg Glu Tyr Gin Val Gly He Lys Ala Met 

100 105 110 

Asn Leu Asp Gin Val Ser Lys Asp Lys Ala Leu Gin Ser Met Ala Ser 

115 120 125 

Met Ser Ser Ala Gin He Val Ser Ala Ser Val Leu Gin Asn Lys Phe 

130 135 140 

Ser Pro Pro Ser Pro Leu Pro Gin Ala Val Phe Ser Thr Ser Ser Arg 
145 150 155 160 

Phe Trp Ser Ser Pro Pro Leu Leu Gly Gin Gin Pro Gly Pro Ser Gin 

165 170 175 

Asp He Lys Pro Phe Ala Gin Pro Ala Tyr Pro He Gin Pro Pro Leu 

180 185 190 

Pro Pro Thr Leu Ser Ser Tyr Glu Pro Leu Ala Pro Leu Pro Ser Ala 
195 200 205 
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Ala Ala Ser Val Pro Val Trp Gin Asp Arg Thr He Ala Ser Ser Arg 

210 215 220 

Leu Arg Leu Leu Glu Tyr Ser Ala Phe Met Glu Val Gin Arg Asp Pro 
225 230 235 240 

Asp Thr Tyr Ser Lys His Leu Phe Val His lie Gly Gin Thr Asn Pro 

245 2 X 50 255 

Ala Phe Ser Asp Pro Pro Leu Glu Ala Val Asp Val Arg Gin He Tyr 

260 265 270 

Asp Lys Phe Pro Glu Lys Lys Gly Gly Leu Lys Glu Leu Tyr Glu Lys 

275 280 285 

Gly Pro Pro Asn Ala Phe Phe Leu Val Lys Phe Trp Ala Asp Leu Asn 

290 295 300 

Ser Thr lie Gin Glu Gly Pro Gly Ala Phe Tyr Gly Val Ser Ser Gin 
305 310 315 320 

Tyr Ser Ser Ala Asp Ser Met Thr He Ser Val Ser Thr Lys Val Cys 

325 330 335 

Ser Phe Gly Lys Gin Val Val Glu Lys Val Glu Thr Glu Tyr Ala Arg 

340 345 350 

Leu Glu Asn Gly Arg Phe Val Tyr Arg lie His Arg Ser Pro Met Cys 

355 360 365 

Glu Tyr Met He Asn Phe He His Lys Leu Lys His Leu Pro Glu Lys 

370 375 380 

Tyr Met Met Asn Ser Val Leu Glu Asn Phe Thr He Leu Gin Val Val 
385 390 395 400 

Thr Ser Arg Asp Ser Gin Glu Thr Leu Leu Val He Ala Phe Val Phe 
405 • 410 415 
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/ 



Glu Val Ser Thr Ser Glu His Gly Ala Gin His His Val Tyr Lys Leu 
420 425 430 

Val Lys Asp 
<210> 30 
<211> 1305 
<212> DNA 
<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1). . (1305) 
<400> 30 

ata gcg tec aae age tgg aac gec age age age ccc ggg gag gee egg 48 
He Ala Ser Asn Ser Trp Asn Ala Ser Ser Ser Pro Gly Glu Ala Arg 

15 10 15 

gag gat ggg ccc gag ggc ctg gac aag ggg ctg gac aac gat gcg gag 96 
Glu Asp Gly Pro Glu Gly Leu Asp Lys Gly Leu Asp Asn Asp Ala Glu 

20 25 30 

ggc gtg tgg age ccg gac ate gag cag age ttc cag gag gec ctg gec 144 
Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu Ala 

35 40 45 

ate tac ccg ccc tgc ggc egg egg aag ate ate ctg tea gac gag ggc 192 
He Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu Gly 

50 55 60 

aag atg tac ggc cga aat gag ttg att gca cgc tat att aaa ctg agg 240 
Lys Met Tyr Gly Arg Asn Glu Leu lie Ala Arg Tyr He Lys Leu Arg 
65 70 75 80 
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acg ggg aag act egg acg aga aaa cag gtg tec age cac ata cag gtt 288 
Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin Val 

85 90 95 • 

eta get egg aag aag gtg egg gag tac cag gtt ggc ate aag gee atg 336 
Leu Ala Arg Lys Lys Val Arg Glu Tyr Gin Val Gly He Lys Ala Met 

'loo 105 110 

aac ctg gac cag gtc tec aag gac aaa gee ctt cag age atg gcg tec 384 
Asn Leu Asp Gin Val Ser Lys Asp Lys Ala Leu Gin Ser Met Ala Ser 

115 120 125 

atg tec tct gec cag ate gtc tct gec agt gtc ctg cag aac aag ttc 432 
Met Ser Ser Ala Gin lie Val Ser Ala Ser Val Leu Gin Asn Lys Phe 

130 135 140 

age cca cct tec cct ctg ccc cag gec gtc ttc tec act tec teg egg 480 
Ser Pro Pro Ser Pro Leu Pro Gin Ala Val Phe Ser Thr Ser Ser Arg 
145 150 155 160 

ttc tgg age age ccc cct etc ctg gga cag cag cct gga ccc tct cag 528 
Phe Trp Ser Ser Pro Pro Leu Leu Gly Gin Gin Pro Gly Pro Ser Gin 

165 170 175 

gac ate aag ccc ttt gca cag cca gee tac ccc ate cag ccg ccc ctg 576 
Asp He Lys Pro Phe Ala Gin Pro Ala Tyr Pro He Gin Pro Pro Leu 

180 185 190 

ccg ccg acg etc age agt tat gag ccc ctg gec ccg etc ccc tea get 624 
Pro Pro Thr Leu Ser Ser Tyr Glu Pro Leu Ala Pro Leu Pro Ser Ala 

195 200 205 

get gec tct gtg cct gtg tgg cag gac cgt ace att gec tec tec egg 672 
Ala Ala Ser Val Pro Val Trp Gin Asp Arg Thr He Ala Ser Ser Arg 
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210 215 220 

ctg egg etc ctg gag tat tea gec ttc atg gag gtg cag cga gac cct 720 
Leu Arg Leu Leu Glu Tyr Ser Ala Phe Met Glu Val Gin Arg Asp Pro 
225 230 235 240 

gac acg tac age aaa cac ctg ttt gtg cac ate ggc cag acg aac ccc 768 
Asp Thr Tyr Ser Lys His Leu Phe Val His He i,ly Gin Thr Asn Pro 

245 250 255 

gec ttc tea gac cca ccc ctg gag gca gta gat gtg cgc cag ate tat 816 
Ala Phe Ser Asp Pro Pro Leu Glu Ala Val Asp Val Arg Gin He Tyr 

260 265 270 

gac aaa ttc ccc gag aaa aag gga gga ttg aag gag etc tat gag aag 864 
Asp Lys Phe Pro Glu Lys Lys Gly Gly Leu Lys Glu Leu Tyr Glu Lys 

275 280 285 

ggg ccc cct aat gec ttc ttc ctt gtc aag ttc tgg gec gac etc aac 912 
Gly Pro Pro Asn Ala Phe Phe Leu Val Lys Phe Trp Ala Asp Leu Asn 

290. 295 300 

age acc ate cag gag ggc ccg gga gec ttc tat ggg gtc age tct cag 960 
Ser Thr He Gin Glu Gly Pro Gly Ala Phe Tyr Gly Val Ser Ser Gin 
305 310 315 320 

tac age tct get gat age atg acc ate age gtc tec acc aag gtg tgc 1008 
Tyr Ser Ser Ala Asp Ser Met Thr He Ser Val Ser Thr Lys Val Cys 

325 330 335 

tec ttt ggc aaa cag gtg gta gag aag gtg gag act gag tat gec agg 1056 
Ser Phe Gly Lys Gin Val Val Glu Lys Val Glu Thr Glu Tyr Ala Arg 

340 345 350 

ctg gag aac ggg cgc ttt gtg tac cgt ate cac cgc teg ccc atg tgc 1104 
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Leu Glu Asn Gly Arg Phe Val Tyr Arg He His Arg Ser Pro Met Cys 

355 360 365 

gag tac atg ate aac ttc ate cac aag ctg aag cac ctg ccc gag aag 1152 
Glu Tyr Met He Asn Phe He His Lys Leu Lys His Leu Pro Glu Lys 

370 375 380 

tac atg atg aac age gtg ctg gag aac ttc acc ate ctg cag gtg gtc 1200 
Tyr Met Met Asn Ser Val Leu Glu Asn Phe Thr He Leu Gin Val Val 
385 390 395 400 

acg age egg gac tec cag gag acc ttg ctt gtc att get ttt gtc ttc 1248 
Thr Ser Arg Asp Ser Gin Glu Thr Leu Leu Val He Ala Phe Val Phe 

405 410 415 

gaa gtc tec acc agt gag cac ggg gec cag cac cat gtc tac aag etc 1296 
Glu Val Ser Thr Ser Glu His Gly Ala Gin His His Val Tyr Lys Leu 

420 425 430. 

gtc aaa gac 1305 
Val Lys Asp 
435 

<210> 31 
<211> 1132 
<212> PRT 

<213> Homo sapiens 
<400> 31 

Met Pro Arg Ala Pro Arg Cys Arg Ala Val Arg Ser Leu Leu Arg Ser 

1 5 10 15 

His Tyr Arg Glu Val Leu Pro Leu Ala Thr Phe Val Arg Arg Leu Gly 
20 25 30 



74/98 



Pro Gin Gly Trp Arg Leu Val Gin Arg Gly Asp Pro Ala Ala Phe Arg 

35 40 45 

Ala Leu Val Ala Gin Cys Leu Val Cys Val Pro Trp Asp Ala Arg Pro 

50 55 60 

Pro Pro Ala Ala Pro Ser Phe Arg Gin Val Ser Cys Leu Lys Glu Leu 
65 / 70 75 80 

Val Ala Arg Val Leu Gin Arg Leu Cys Glu Arg Gly Ala Lys Asn Val 

85 90 95 

Leu Ala Phe Gly Phe Ala Leu Leu Asp Gly Ala Arg Gly Gly Pro Pro 

100 105 110 

Glu Ala Phe Thr Thr Ser Val Arg Ser Tyr Leu Pro Asn Thr Val Thr 

115 120 125 

Asp Ala Leu Arg Gly Ser Gly Ala Trp Gly Leu Leu Leu Arg Arg Val 

130 135 140 

Gly Asp Asp Val Leu Val His Leu Leu Ala Arg Cys Ala Leu Phe Val 
145 150 155 160 

Leu Val Ala Pro Ser Cys Ala Tyr Gin Val Cys Gly Pro Pro Leu Tyr 

165 170 175 

Gin Leu Gly Ala Ala Thr Gin Ala Arg Pro Pro Pro His Ala Ser Gly 

180 185 190 

Pro Arg Arg Arg Leu Gly Cys Glu Arg Ala Trp Asn His Ser Val Arg 

195 200 205 

Glu Ala Gly Val Pro Leu Gly Leu Pro Ala Pro Gly Ala Arg Arg Arg 

210 215 220 

Gly Gly Ser Ala Ser Arg Ser Leu Pro Leu Pro Lys Arg Pro Arg Arg 
225 230 235 240 
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Gly Ala Ala Pro Glu Pro Glu Arg Thr Pro Val Gly Gin Gly Ser Trp 

245 250 255 

Ala His Pro Gly Arg Thr Arg Gly Pro Ser Asp Arg Gly Phe Cys Val 

260 265 270 

Val Ser Pro Ala Arg Pro Ala Glu Glu Ala Thr Ser Leu Glu Gly Ala 

275 280 285 / 

Leu Ser Gly Thr Arg His Ser His Pro Ser Val Gly Arg Gin His His 

290 295 300 

Ala Gly Pro Pro Ser Thr Ser Arg Pro Pro Arg Pro Trp Asp Thr Pro 
305 310 315 320 

Cys Pro Pro Val Tyr Ala Glu Thr Lys His Phe Leu Tyr Ser Ser Gly 

325 330 335 

Asp Lys Glu Gin Leu Arg Pro Ser Phe Leu Leu Ser Ser Leu Arg Pro 

340 345 350 

Ser Leu Thr Gly Ala Arg Arg Leu Val Glu Thr He Phe Leu Gly Ser 

355 360 365 

Arg Pro Trp Met Pro Gly Thr Pro Arg Arg Leu Pro Arg Leu Pro Gin 

370 375 380 

Arg Tyr Trp Gin Met Arg Pro Leu Phe Leu Glu Leu Leu Gly Asn His 
385 390 395 400 

Ala Gin Cys Pro Tyr Gly Val Leu Leu Lys Thr His Cys Pro Leu Arg 

405 410 415 

Ala Ala Val Thr Pro Ala Ala Gly Val Cys Ala Arg Glu Lys Pro Gin 

420 425 430 

Gly Ser Val Ala Ala Pro Glu Glu Glu Asp Thr Asp Pro Arg Arg Leu 
435 440 * 445 
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Val Gin Leu Leu Arg Gin His Ser Ser Pro Trp Gin Val Tyr Gly Phe 

450 455 460 

Val Arg Ala Cys Leu Arg Arg Leu Val Pro Pro Gly Leu Trp Gly Ser 
465 470 475 480 

Arg His Asn Glu Arg Arg Phe Leu Arg Asn Thr Lys Lys Phe He Ser 

485 490 495 

Leu Gly Lys His Ala Lys Leu Ser Leu Gin Glu Leu Thr Trp Lys Met 

500 505 510 

Ser Val Arg Asp Cys Ala Trp Leu Arg Arg Ser Pro Gly Val Gly Cys 

515 520 525 

Val Pro Ala Ala Glu His Arg Leu Arg Glu Glu He Leu Ala Lys Phe 

530 535 540 

Leu His Trp Leu Met Ser Val Tyr Val Val Glu Leu Leu Arg Ser Phe 
545 550 555 560 

Phe Tyr Val Thr Glu Thr Thr Phe Gin Lys Asn Arg Leu Phe Phe Tyr 

565 570 575 

Arg Lys Ser Val Trp Ser Lys Leu Gin Ser He Gly He Arg Gin His 

580 585 590 

Leu Lys Arg Val Gin Leu Arg Glu Leu Ser Glu Ala Glu Val Arg Gin 

595 600 605 

His Arg Glu Ala Arg Pro Ala Leu Leu Thr Ser Arg Leu Arg Phe He 

610 615 620 

Pro Lys Pro Asp Gly Leu Arg Pro He Val Asn Met Asp Tyr Val Val 
625 630 635 640 

Gly Ala Arg Thr Phe Arg Arg Glu Lys Arg Ala Glu Arg Leu Thr Ser 
645 650 655 
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Arg Val Lys Ala Leu Phe Ser Val Leu Asn Tyr Glu Arg Ala Arg Arg 

660 665 670 

Pro Gly Leu Leu Gly Ala Ser Val Leu Gly Leu Asp Asp He His Arg 

675 680 685 

Ala Trp Arg Thr Phe Val Leu Arg Val Arg Ala Gin Asp Pro Pro Pro 

690 695/ 700 

Glu Leu Tyr Phe Val Lys Val Asp Val Thr Gly Ala Tyr Asp Thr lie 
705 710 715 720 

Pro Gin Asp Arg Leu Thr Glu Val He Ala Ser He He Lys Pro Gin 

725 730 735 

Asn Thr Tyr Cys Val Arg Arg Tyr Ala Val Val Gin Lys Ala Ala His 

740 745 750 

Gly His Val Arg Lys Ala Phe Lys Ser His Val Ser Thr Leu Thr Asp 

755 760 765 

Leu Gin Pro Tyr Met Arg Gin Phe Val Ala His Leu Gin Glu Thr Ser 

770 775 780 

Pro Leu Arg Asp Ala Val Val He Glu Gin Ser Ser Ser Leu Asn Glu 
785 790 795 800 

Ala Ser Ser Gly Leu Phe Asp Val Phe Leu Arg Phe Met Cys His His 

805 810 815 

Ala Val Arg He Arg Gly Lys Ser Tyr Val Gin Cys Gin Gly He Pro 

820 825 830 

Gin Gly Ser He Leu Ser Thr Leu Leu Cys Ser Leu Cys Tyr Gly Asp 

835 840 845 

Met Glu Asn Lys Leu Phe Ala Gly He Arg Arg Asp Gly Leu Leu Leu 
850 855 860 
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Arg Leu Val Asp Asp Phe Leu Leu Val Thr Pro His Leu Thr His Ala 
865 870 875 880 

Lys Thr Phe Leu Arg Thr Leu Val Arg Gly Val Pro Glu Tyr Gly Cys 

885 890 895 

Val Val Asn Leu Arg Lys Thr Val Val Asn Phe Pro Val Glu Asp Glu 

900 905 910 1 

Ala Leu Gly Gly Thr Ala Phe Val Gin Met Pro Ala His Gly Leu Phe 

915 920 925 

Pro Trp Cys Gly Leu Leu Leu Asp Thr Arg Thr Leu Glu Val Gin Ser 

930 935 940 

Asp Tyr Ser Ser Tyr Ala Arg Thr Ser He Arg Ala Ser Leu Thr Phe 
945 950 955 960 

Asn Arg Gly Phe Lys Ala Gly Arg Asn Met Arg Arg Lys Leu Phe Gly 

965 970 975 

Val Leu Arg Leu Lys Cys His Ser Leu Phe Leu Asp Leu Gin Val Asn 

980 985 990 

Ser Leu Gin Thr Val Cys Thr Asn He Tyr Lys He Leu Leu Leu Gin 

995 1000 1005 

Ala Tyr Arg Phe His Ala Cys Val Leu Gin Leu Pro Phe His Gin Gin 

1010 1015. 1020 

Val Trp Lys Asn Pro Thr Phe Phe Leu Arg Val He Ser Asp Thr Ala 
1025 1030 1035 1040 

Ser Leu Cys Tyr Ser lie Leu Lys Ala Lys Asn Ala Gly Met Ser Leu 

1045 1050 1055 

Gly Ala Lys Gly Ala Ala Gly Pro Leu Pro Ser Glu Ala Val Gin Trp 
1060 1065 1070 
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Leu Cys His Gin Ala Phe Leu Leu Lys Leu Thr Arg His Arg Val Thr 

1075 1080 1085 

Tyr Val Pro Leu Leu Gly Ser Leu Arg Thr Ala Gin Thr Gin Leu Ser 

1090 1095 1100 

Arg Lys Leu Pro Gly Thr Thr Leu Thr Ala Leu Glu Ala Ala Ala Asn 
lloV 1110 1115 1120 

Pro Ala Leu Pro Ser Asp Phe Lys Thr He Leu Asp 
1125 1130 

<210> 32 
<211> 3396 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(3399) 

<400> 32 

atg ccg cgc get ccc cgc tgc cga gec gtg cgc tec ctg ctg cgc age 48 
Met Pro Arg Ala Pro Arg Cys Arg Ala Val Arg Ser Leu Leu Arg Ser 

15 10 15 

cac tac cgc gag gtg ctg ccg ctg gec acg ttc gtg egg cgc ctg ggg 96 
His Tyr Arg Glu Val Leu Pro Leu Ala Thr Phe Val Arg Arg Leu Gly 

20 25 30 

ccc cag ggc tgg egg ctg gtg cag cgc ggg gac ccg gcg get ttc cgc 144 
Pro Gin Gly Trp Arg Leu Val Gin Arg Gly Asp Pro Ala Ala Phe Arg 

35 40 45 

gcg ctg gtg gec cag tgc ctg gtg tgc gtg ccc tgg gac gca egg ccg 192 
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Ala Leu Val Ala Gin Cys Leu Val Cys Val Pro Trp Asp Ala Arg Pro 

50 55 60 

ccc ccc gcc gcc ccc tec ttc cgc cag gtg tec tgc ctg aag gag ctg 
Pro Pro Ala Ala Pro Ser Phe Arg Gin Val Ser Cys Leu Lys Glu Leu 
65 70 75 80 

gtg gcc cga gtg ctg cag agg ctg tgc 7 gag cgc ggc gcg aag aac gtg 
Val Ala Arg Val Leu Gin Arg Leu Cys Glu Arg Gly Ala Lys Asn Val 

85 90 95 

ctg gcc ttc ggc ttc gcg ctg ctg gac ggg gcc cgc ggg ggc ccc ccc 
Leu Ala Phe Gly Phe Ala Leu Leu Asp Gly Ala Arg Gly Gly Pro Pro 

100 105 110 

gag gcc ttc acc acc age gtg cgc age tac ctg ccc aac acg gtg acc 
Glu Ala Phe Thr Thr Ser Val Arg Ser Tyr Leu Pro Asn Thr Val Thr 

115 120 125 

gac gca ctg egg ggg age ggg gcg tgg ggg ctg ctg ctg cgc cgc gtg 
Asp Ala Leu Arg Gly Ser Gly Ala Trp Gly Leu Leu Leu Arg Arg Val 

130 135 140 

ggc gac gac gtg ctg gtt cac ctg ctg gca cgc tgc gcg etc ttt gtg 
Gly Asp Asp Val Leu Val His Leu Leu Ala Arg Cys Ala Leu Phe Val 
145 150 155 160 

ctg gtg get ccc age tgc gcc tac cag gtg tgc ggg ccg ccg ctg tac 
Leu Val Ala Pro Ser Cys Ala Tyr Gin Val 'Cys Gly Pro Pro Leu Tyr 

165 170 175 

cag etc ggc get gcc act cag gcc egg ccc ccg cca cac get agt gga 
Gin Leu Gly Ala Ala Thr Gin Ala Arg Pro Pro Pro His Ala Ser Gly 
180 185 190 
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672 

/ 

720 



ccc cga agg cgt ctg gga tgc gaa egg gec tgg aac cat age gtc agg 624 
Pro Arg Arg Arg Leu Gly Cys Glu Arg Ala Trp Asn His Ser Val Arg 

195 200 205 

gag gec ggg gtc ccc ctg ggc ctg cca gee ccg ggt gcg agg agg cgc 
Glu Ala Gly Val Pro Leu Gly Leu Pro Ala Pro Gly Ala Arg Arg Arg 

210 215 220 

ggg ggc agt gec age cga agt ctg ccg ttg ccc aag agg ccc agg cgt 
Gly Gly Ser Ala Ser Arg Ser Leu Pro Leu Pro Lys Arg Pro Arg Arg 
225 230 235 240 

ggc get gec cct gag ccg gag egg acg ccc gtt ggg cag ggg tec tgg 768 
Gly Ala Ala Pro Glu Pro Glu Arg Thr Pro Val Gly Gin Gly Ser Trp 

245 250 255 

gec cac ccg ggc agg acg cgt gga ccg agt gac cgt ggt ttc tgt gtg 816 
Ala His Pro Gly Arg Thr Arg Gly Pro Ser Asp Arg Gly Phe Cys Val 

260 265 270 

gtg tea cct gee aga ccc gee gaa gaa gee acc tct ttg gag ggt gcg 864 
Val Ser Pro Ala Arg Pro Ala Glu Glu Ala Thr Ser Leu Glu Gly Ala 

275 280 285 

etc tct ggc acg cgc cac tec cac cca tec gtg ggc cgc cag cac cac 912 
Leu Ser Gly Thr Arg His Ser His Pro Ser Val Gly Arg Gin His His 

290 295 300 

gcg ggc ccc cca tec aca teg egg cca cca cgt ccc tgg gac acg cct 960 
Ala Gly Pro Pro Ser Thr Ser Arg Pro Pro Arg Pro Trp Asp Thr Pro 
305 310 315 320 

tgt ccc ccg gtg tac gec gag acc aag cac ttc etc tac tec tea ggc 1008 
Cys Pro Pro Val Tyr Ala Glu Thr Lys His Phe Leu Tyr Ser Ser Gly 
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gac aag 
Asp Lys 

age ctg 
Ser Leu 

agg ccc 
Arg Pro 
370 
cgc tac 
Arg Tyr 
385 

gcg cag 
Ala Gin 

get gcg 
Ala Ala 

ggc tct 
Gly Ser 



gag cag 
Glu Gin 
340 
act ggc 
Thr Gly 
355 

tgg atg 
Trp Met 

tgg caa 
Trp Gin 

tgc ccc 
Cys Pro 

gtc acc 
Val Thr 
420 
gtg gcg 
Val Ala 
435 

ctg etc 
Leu Leu 



325 

ctg egg 
Leu Arg 

get egg 
Ala Arg 

cca ggg 
Pro Gly 

atg egg 
Met Arg 
390 
tac ggg 
Tyr Gly 
405 

cca gca 
Pro Ala 

gec ccc 
Ala Pro 



cgc cag 
Arg Gin 



gtg cag 
Val Gin 
450 

gtg egg gec tgc ctg cgc 



ccc tec ttc 
Pro Ser Phe 
345 

agg etc gtg 
Arg Leu Val 

360 
act ccc cgc 
Thr Pro Arg 
375 

ccc ctg ttt 
Pro Leu Phe 

gtg etc etc 
Val Leu Leu 

gec ggt gtc 
Ala Gly Val 
425 

gag gag gag 
Glu Glu Glu 

440 
cac age age 
His Ser Ser 
455 

egg ctg gtg 



330 

eta etc 
Leu Leu 

gag acc 
Glu Thr 

agg ttg 
Arg Leu 

ctg gag 
Leu Glu 
395 
aag acg 
Lys Thr 
410 

tgt gec 
Cys Ala 

gac aca 
Asp Thr 

ccc tgg 
Pro Trp 

ccc cca 



age tct 
Ser Ser 

ate ttt 
He Phe 
365 
ccc cgc 
Pro Arg 
380 

ctg ctt 
Leu Leu 

cac tgc 
His Cys 

egg gag 
Arg Glu 



335 
ctg agg ccc 
Leu Arg Pro 
350 

ctg ggt tec 
Leu Gly Ser 

ctg ccc cag 
Leu Pro Gin 

ggg aac cac 
Gly Asn His 
400 

ccg ctg cga 
Pro Leu Arg 

415 
aag ccc cag 
Lys Pro Gin 
430 

cgt cgc ctg 
Arg Arg Leu 



1056 



tac ggc ttc 
Tyr Gly Phe 



1104 



1152 



1200 



1248 



1296 



1344 



gac ccc 
Asp Pro 
445 
cag gtg 
Gin Val 
460 

ggc etc tgg ggc tec 1440 



1392 
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Val Arg Ala Cys Leu Arg Arg Leu Val Pro Pro Gly Leu Trp Gly Ser 

465 470 475 480 

agg cac aac gaa cgc cgc ttc etc agg aac acc aag aag ttc ate tec 1488 

Arg His Asn Glu Arg Arg Phe Leu Arg Asn Thr Lys Lys Phe He Ser 

485 490 495 

ctg ggg aag cat gec aag etc teg ctg cag gag ctg acg tgg aag atg 1536 
Leu Gly Lys His Ala Lys Leu Ser Leu Gin Glu Leu Thr Trp Lys Met 

500 505 510 

age gtg egg gac tgc get tgg ctg cgc agg age cca ggg gtt ggc tgt 1584 
Ser Val Arg Asp Cys Ala Trp Leu Arg Arg Ser Pro Gly Val Gly Cys 

515 520 525 

gtt ccg gee gca gag cac cgt ctg cgt gag gag ate ctg gee aag ttc 1632 
Val Pro Ala Ala Glu His Arg Leu Arg Glu Glu lie Leu Ala Lys Phe 

530 535 540 

ctg cac tgg ctg atg agt gtg tac gtc gtc gag ctg etc agg tct ttc 1680 
Leu His Trp Leu Met Ser Val Tyr Val Val Glu Leu Leu Arg Ser Phe 
545 550 555 560 

ttt tat gtc acg gag acc acg ttt caa aag aac agg etc ttt ttc tac 1728 
Phe Tyr Val Thr Glu Thr Thr Phe Gin Lys Asn Arg Leu Phe Phe Tyr 

565 570 575 

egg aag agt gtc tgg age aag ttg caa age att gga ate aga cag cac 1776 
Arg Lys Ser Val Trp Ser Lys Leu Gin Ser lie Gly He Arg Gin His 

580 585 590 

ttg aag agg gtg cag ctg egg gag ctg teg gaa gca gag gtc agg cag 1824 
Leu Lys Arg Val Gin Leu Arg Glu Leu Ser Glu Ala Glu Val Arg Gin 

595 600 605 
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cat egg gaa 
His Arg Glu 

610 
ccc aag cct 
Pro Lys Pro 
625 

gga gec aga 
Gly Ala Arg 

agg gtg aag 
Arg Val Lys 

ccc ggc etc 
Pro Gly Leu 
675 

gee tgg cgc 
Ala Trp Arg 

690 
gag ctg tac 
Glu Leu Tyr 
705 

ccc cag gac 
Pro Gin Asp 

aac acg tac 
Asn Thr Tyr 



gec agg ccc 
Ala Arg Pro 

gac ggg ctg 
Asp Gly Leu 
630 

acg ttc cgc 
Thr Phe Arg 

645 
gca ctg ttc 
Ala Leu Phe 
660 

ctg ggc gec 
Leu Gly Ala 

acc ttc gtg 
Thr Phe Val 

ttt gtc aag 
Phe Val Lys 
710 

agg etc acg 
Arg Leu Thr 

725 
tgc gtg cgt 
Cys Val Arg 



gec ctg 
Ala Leu 
615 

egg ccg 
Arg Pro 

aga gaa 
Arg Glu 

age gtg 
Ser Val 

tct gtg 
Ser Val 
680 
ctg cgt 
Leu Arg 
695 

gtg gat 
Val Asp 

gag gtc 
Glu Val 

egg tat 
Arg Tyr 



ctg acg tec 
Leu Thr Ser 

att gtg aac 
He Val Asn 
635 

aag agg gec 
Lys Arg Ala 

650 
etc aac tac 
Leu Asn Tyr 
665 

ctg ggc ctg 
Leu Gly Leu 

gtg egg gec 
Val Arg Ala 

gtg acg ggc 
Val Thr Gly 
715 

ate gec age 
He Ala Ser 

730 
gee gtg gtc 
Ala Val Val 



aga etc 
Arg Leu 
620 

atg gac 
Met Asp 

gag cgt 
Glu Arg 

gag egg 
Glu Arg 

gac gat 
Asp Asp 
685 
cag gac 
Gin Asp 
700 

gcg tac 
Ala Tyr 

ate ate 
He He 

cag aag 
Gin Lys 



cgc ttc ate 1872 
Arg Phe He 

tac gtc gtg 1920 
Tyr Val Val 
640 

etc acc teg 1968 
Leu Thr Ser 
655 

gcg egg cgc 2016 

Ala Arg Arg 

670 

ate cac agg 2064 
He His Arg 

ccg ccg cct 2112 
Pro Pro Pro 

gac acc ate 2160 
Asp Thr He 
720 

aaa ccc cag 2208 
Lys Pro Gin 
735 

gec gec cat 2256 
Ala Ala His 
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ggg cac 
Gly His 

etc cag 
Leu Gin 
770 
ccg ctg 
Pro Leu 
785 

gec age 
Ala Ser 

gec gtg 
Ala Val 

cag ggc 
Gin Gly 

atg gag 
Met Glu 
850 
cgt ttg 
Arg Leu 
865 

3,£L3, ciC C 



aag gec 
Lys Ala 



740 
gtc cgc 
Val Arg 
755 

ccg tac atg cga 
Pro Tyr Me^ Arg 



agg gat 
Arg Asp 

agt ggc 
Ser Gly 

cgc ate 
Arg lie 
820 
tec ate 
Ser lie 
835 

aac aag 
Asn Lys 

gtg gat 
Val Asp 

ttc etc 



ttc aag 
Phe Lys 
760 
cag ttc 
Gin Phe 
775 

gtc ate 
Val He 

gac gtc 
Asp Val 

aag tec 
Lys Ser 

acg ctg 
Thr Leu 
840 
gcg ggg 
Ala Gly 
855 

gat ttc ttg ttg 
Asp Phe Leu Leu 
870 

agg acc ctg gtc 



745 

age cac gtc tct 
Ser His Val Ser 



gec gtc 
Ala Val 
790 
etc ttc 
Leu Phe 
805 

agg ggc 
Arg Gly 

etc tec 
Leu Ser 

ctg ttt 
Leu Phe 



gtg get 
Val Ala 

gag cag 
Glu Gin 

ttc eta 
Phe Leu 
810 
tac gtc 
Tyr Val 
825 

etc tgc 
Leu Cys 



cac ctg 
His Leu 
780 
age tec 
Ser Ser 
795 

cgc ttc 
Arg Phe 

cag tgc 
Gin Cys 

age ctg 
Ser Leu 



750 

acc ttg aca gac 
Thr Leu Thr Asp 
765 

cag gag acc age 
Gin Glu Thr Ser 



2304 



att egg egg gac 
He Arg Arg Asp 
860 

gtg aca cct cac 
Val Thr Pro His 
875 

cga ggt gtc cct 



tec ctg 
Ser Leu 

atg tgc 
Met Cys 

cag ggg 
Gin Gly 
830 
tgc tac 
Cys Tyr 
845 

ggg ctg 
Gly Leu 



aat gag 
Asn Glu 
800 
cac cac 
His His 
815 

ate ccg 
He Pro 

ggc gac 
Gly Asp 

etc ctg 
Leu Leu 



etc acc cac gcg 
Leu Thr His Ala 
880 

gag tat ggc tgc 



2352 



2400 



2448 



2496 



2544 



2592 



2640 



2688 
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Lys Thr Phe Leu Arg 
885 
ttg egg 
Leu Arg 
900 

ggc acg 
Gly Thr 



gtg gtg aac 
Val Val Asn 



gec ctg ggt 
Ala Leu Gly 
915 

ccc tgg tgc 
Pro Trp Cys 

930 
gac tac tec 
Asp Tyr Ser 
945 

aac cgc ggc 
Asn Arg Gly 

gtc ttg egg 
Val Leu Arg 

age etc cag 
Ser Leu Gin 
995 

gcg tac agg 
Ala Tyr Arg 
1010 



ggc ctg 
Gly Leu 

age tat 
Ser Tyr 

ttc aag 
Phe Lys 
965 
ctg aag 
Leu Lys 
980 

acg gtg 
Thr Val 

ttt cac 
Phe His 



Thr Leu Val Arg Gly Val Pro 
890 

aag aca gtg gtg aac ttc cct 
Lys Thr Val Val Asn Phe Pro 
905 

get ttt gtt cag atg ccg gee 
Ala Phe Val Gin Met Pro Ala 
920 

ctg ctg gat ace egg ace ctg 
Leu Leu Asp Thr Arg Thr Leu 
935 940 
gee egg ace tec ate aga gee 
Ala Arg Thr Ser He Arg Ala 
950 955 
get ggg agg aac atg cgt cgc 
Ala Gly Arg Asn Met Arg Arg 
970 

tgt cac age ctg ttt ctg gat 
Cys His Ser Leu Phe Leu Asp 
985 

tgc ace aac ate tac aag ate 
Cys Thr Asn He Tyr Lys He 
1000 

gca tgt gtg ctg cag etc cca 
Ala Cys Val Leu Gin Leu Pro 
1015 



Glu Tyr Gly Cys 
895 

gac gag 
Asp Glu 



gta gaa 
Val Glu 
910 
cac ggc 
His Gly 
925 

gag gtg 
Glu Val 

agt etc 
Ser Leu 

aaa etc 
Lys Leu 

ttg cag 
Leu Gin 
990 
etc ctg 
Leu Leu 
1005 
ttt cat 
Phe His 
1020 



eta ttc 
Leu Phe 

cag age 
Gin Ser 

acc ttc 
Thr Phe 
960 
ttt ggg 
Phe Gly 
975 

gtg aac 
Val Asn 

ctg cag 
Leu Gin 

cag caa 
Gin Gin 



2736 



2784 



2832 



2880 



2928 



2976 



3024 



3072 
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gtt tgg aag aac ccc aca ttt ttc ctg cgc gtc ate tct gac acg gec 3120 
Val Trp Lys Asn Pro Thr Phe Phe Leu Arg Val He Ser Asp Thr Ala 
1025 1030 1035 1040 

tec etc tgc tac tec ate ctg aaa gee aag aac gca ggg atg teg ctg 3168 
Ser Leu Cys Tyr Ser He Leu Lys Ala Lys Asn Ala Gly Met Ser Leu 
1045 1050 1055 

ggg gec aag ggc gee gee ggc cct ctg ccc tec gag gee gtg cag tgg 3216 
Gly Ala Lys Gly Ala Ala Gly Pro Leu Pro Ser Glu Ala Val Gin Trp 

1060 1065 1070 

ctg tgc cac caa gca ttc ctg etc aag ctg act cga cac cgt gtc ace 3264 
Leu Cys His Gin Ala Phe Leu Leu Lys Leu Thr Arg His Arg Val Thr 

1075 1080 1085 

tac gtg cca etc ctg ggg tea etc agg aca gee cag acg cag ctg agt 3312 
Tyr Val Pro Leu Leu Gly Ser Leu Arg Thr Ala Gin Thr Gin Leu Ser 

1090 1095 1100 ■ 

egg aag etc ccg ggg acg acg ctg act gec ctg gag gee gca gee aac 3360 
Arg Lys Leu Pro Gly Thr Thr Leu Thr Ala Leu Glu Ala Ala Ala Asn 
1105 1110 1115 . 1120 

ccg gca ctg ccc tea gac ttc aag ace ate ctg gac 3396 
Pro Ala Leu Pro Ser Asp Phe Lys Thr He Leu Asp 
1125 1130 

<210> 33 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 33 

ttggcttcca ggccataatt g 21 
<210> 34 

<211> 20 / . 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 34 

aagagggcag atctatcgga 20 
<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 35 

atggatctcc tgaaggtgct 20 
<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 36 

aagagggcag atctatcgga 20 
<210> 37 1 ' ■ 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 37 

ggaagagtga gcggccatca agg 23 
<210> 38 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 38 

ctgctggaga ggttattcct eg 22 
<210> 39 
<211> 24 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 39 

gccaacacca acctgtccaa gttc 24 
<210> 40 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 40 

tgcaaaggct ccaggtctga gggc 24 
<210> 41 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 41 

ctctctctcc tcaggacaa 19 
<210> 42 
<211> 22 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 
sequence 

<400> 42 / 

tggagcaaaa cagaatggct gg 22 
<210> 43 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 43 

ctgagatgtc tctctctctc ttag 24 
<210> 44 . 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 44 

acaatgactg atgagagatg 20 
<210> 45 
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<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 
sequence ^ 
<400> 45 

cagacctgaa ggagacct 18 
<210> 46 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 46 

gtcagcgtaa acagttgc 18 
<210> 47 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 47 

gccaagaagc ggatagaagg 20 
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<210> 48 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 48 

ctgtggttca gggctcagtc 20 
<210> 49 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 49 

cagtggagct ggacaaagcc 20 
<210> 50 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 50 
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tagcgacggt tctggaacca 20 
<210> 51 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 51 

ctgtcatctc actatgggca 20 
<210> 52 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 52 

ccaagtccga gcaggaattt 20 
<210> 53 
<211> 20 . 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 
sequence 
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<400> 53 

aagacgtcaa gccctttgtg 20 
<210> 54 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 54 

aaaggagcac actttggtgg 20 
<210> 55 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 55 

agcaagaata cgatgccatc 20 
<210> 56 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223>Description of Artificial Sequence: artificially 
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synthesized primer sequence 
<400> 56 

gaaggggtgg tggtacggtc 20 
<210> 57 
<211> 20 

<212> DNA / 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 57 

tgggaatggc tatgtcagtg 20 
<210> 58 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 58 

ctggtaatct gtgttgtagg 20 
<210> 59 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 59 

caagggcctc tccaaacttg 20 
<210> 60 

<211> 20 / 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 60 

gccccagaga cagcattcca 20 
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